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Distribution and Abundance of Fishes and Invertebrates in Central Gulf of Mexico Estuaries

Introduction

This report presents information on the spatial and
temporal distribution, relative abundance, and life
history characteristics of 43 fish and invertebrate
species in hine estuaries along the Gulf coast of
Louisiana and Mississippi. Its purpose is to
disseminate data developed in the National Oceanic
and Atmospheric Administration’s (NOAA) Estuarine
Living Marine Resources (ELMR) program (inside
front cover), a joint study by the National Ocean
Service (NOS) and National Marine Fisheries Service
(NMFS). The presence, distribution, and relative
abundance of each species’ life history stage, and
the time period it utilizes each estuary, are shown.
The data and framework presented are illustrative of
the nationwide ELMR program. Similarreports have
been published for nine estuaries in Texas (Monaco
et al. 1989), and thirteen estuaries along the Guilf

coast of Florida and Alabama (Williams et al. 1990).

The objective of the ELMR program is to develop a
consistent data base onthe distribution, abundance,
and life history characteristics of important tishes
and invertebrates in the Nation’s estuaries. The
Nationwide data base is divided into four study
regions (Figure 1). The data base contains the
relative abundance and monthly occurrence of each
species' life stage by estuary forthree salinity zones
(seawater, mixing, andtidalfresh)identifiedinNOAA's
National Estuarine Inventory(NEI) Data Atlas-Volume
I (NOAA 1985). When completed, the entire data
base will contain information for ca. 150 fish and
invertebrate speciesfoundinca. 120 U. S. estuaries.

Figure 1. ELMR study regions and regional research labs.

Study Rationale

Estuaries are among the most productive natural
systems (Mann 1982, Odum and Heald 1975) and
are critical to many living resources (Gunter 1967,
Weinstein 1979). Estuaries are important nursery
areas that provide food, refuge from predation, and
valuable habitat for many species (Joseph 1973).
Estuarine organisms that support important
commercial and recreationa! fisheries include
sciaenids, crabs, and shrimp. In spite of the well-
documented importance of estuaries to fish and
invertebrate populations, few consistent and
comprehensive data bases exist which allow
examinations of the relationships of many estuarine
species found in or among groups of estuaries.
Much of the distribution and abundance information
for estuarine-dependent species (i.e. require estuaries
during their lite cycle) is primarily for the offshore life
stages and does not adequately describe estuarine
distributions {Darnell et al. 1983, NOAA 1988).

Only a few comprehensive sampling programs (e.g.,
States of Louisiana and Texas) collect fishes and
invertebrates with identical methods across groups
of estuaries within a region (Barret et al. 1978;
Hammerschmidt and McEachron 1986). Mostofthe
existing estuarine fisheries datacannotbe compared
among estuariesbecause ofthe variability in sampling
strategies. In addition, existing research programs
do not focus on how groups of estuaries may be
important for regional management of fishery
resources. Most existing comprehensive estuarine
data are for a relatively few important commercial
and recreational species.
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- Since life stages of many species use both estuarine
and marine habitats, information on distribution,
abundance, temporal utilization, and life history
characteristics are needed to understand the coupling
of estuaries and nearshore/otishore areas. 1o date,
anational, comprehensive, and consistentdatabase
of this type does not exist. Consequently, thereis a
need to develop a program which integrates the
disparate information on marine and estuarine species
and their associated habitats into a useful,
comprehensive, and consistent data base. The
ELMR program was designed to help fulfill this need
by developing a uniform nationwide data base on
selected estuarine species. Results willcomplement
NOAA eftortsto have a national estuarine assessment
capability (NOAA 1985) and also oceanic fishery
sampling programs (Sherman and Alexander 1985).
Compiling this information also identifies information
gaps and assesses the content and quality of existing
estuarine fisheries data.

Data Collection and Organization

Figure 2 summarizes the major steps takento collect
and organize information on the distribution and
abundance of fishes and invertebrates in Central
Gulf of Mexico estuaries. The initial steps were
selection of the estuaries and species to be studied.

Figure 2. Major steps taken to complete the Central Gulf of Mexico study. |
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Selection afEstuan':s. Estuaries inthe Central Gulf

of Mexico were initially selected from the National
Estuarine Inventory (NE!) Data Atlas - Volume 1
(NOAA 1985) and NEI Supplelment 3 (Shirzad et al.
1989). The nine estuaries (Figure 3) selected forthe
Central Gulf of Mexico are:

Mississippi Sound

Lake Borgne

Lake Pontchartrain
BretorvChandeleur Sounds
Mississippi River

Barataria Bay
Terrebonne/Timbalier Bays
. Atchafalaya/Vermilion Bays
9. Calcasieu Lake
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Data on spatial and temporal distributions of species
were developed and organized based on the tidal
fresh (0.0t00.5parts perthousand {ppt)), mixing (0.5
to 25.0 ppt), and seawater (>25.0 ppt) zones
delineated for each estuary inthe NEI. Notall salinity
zones are represented in each estuary of the Central
Gulf of Mexico (Figure 3). The lack of seawater
zones insome estuariesis primarily dueto freshwater
inflow from the Mississippi and Aichafalaya Rivers.
A representative map (Barataria Bay) from the NEI
Supplement 3 (Shirzad et al. 1989) is shown in
Appendix 1.
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Compiling consistent data nationwide limits the
amount of information that may be compiled for each
species and estuary. Also, it would be time and cost
prohibitive to map each species by life stage foreach
estuary (Monaco 1986). This framework enables a
consistent compilation and organization of available
information on the distribution of fishes and
invertebrates in estuaries.

Although necessary forthis study, the NEl Data Atlas
(NOAA 1985) does not contain sufficient information
on some physical parameters that affect species
distributions. Additional information was compiled
ongeological history, bottomtype, watertemperature,
tidal and freshwater circulation, and water quality to
help understand the reported distribution of
organisms. These additional data helped filter out
seasonal anomalies and reports of unusual species
distributions. Therefore, the information developed
represents a species usual spatial and temporal
distributions.

1984). These species {e.g.,

L e il

Selection of Species. Four criteria were used to
identify 43 species that had enough available
information forinclusioninthe ELMR database. The
four criteria were:

1) Commercial value - determined by review of
catch data and value statistics from NMFS and state
agencies (e.g., Gulf menhaden, Brevoortia patronus,
and shrimp, Penaeus species)

2) Recreational value - defined as a species that
recreational fishermen specifically try to catch that
may or may not be of commercial importance.
Recreational species were determined by consulting
regional experts and NMFS reports, e.g., spotted
seatrout, Cynoscion nebulosus, and red drum,
Sciaenops ocellatus.

3) Indicator species of environmental stress -
identified fromthe literature, discussions with fisheries
experts, and from monitoring programs such as
NOAA’s National Status and Trends Program (NOAA
American oyster,

Figure 3. ELMR Centrai Gulf of Mexico estuaries and associated salinity zones.

1. Mississippi Sound TIMS
2. Lake Borgne T M=
3. Lake Pontchartrain * | M| >
4, BretorvChandsleur Sounds [* [ M|S
5. Mississippi River TIM{x
6. Barataria Bay TIMS
7. Terrebonne/Timbalier Bays [T MIS
8. Atchafalaya/Vermilion Bays | T | M| x
9. Caicasieu Lake TIM|x

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

* = Galinity zone not present




Crassostrea virginica, and Atlantic croaker,
Micropogonias undulatus) are moliuscs or bottom
fishes that consume benthic invertebrates or have a
strong association with bottom sediments. Their
physiological disorders, morphological abnormalities,
and bioaccumulation of contaminants, such as heavy
metals, indicate episodes of environmental pollution
and/or stress.

4) Ecological value - based on several attnbutes,
including trophic level, relative abundance, and
evidence of its importance as a key predator or prey

species, e.g., bay anchovy, Anchoa mitchilll.

Table 1. ELMR species list for the central Gult of Mexico

Scientific name Common name
Argopecten irradians bay scallop
Crassostrea virginica American oyster
Rangia cuneata commeon rangia
Mercenariaspecies hard clam
Lolliguncula brevis bay squid
Penaeus aztecus brown shrimp
Penaeus duorarum pink shrimp
Penaeus setiferus white shrimp
Palaemonetes pugio grass shrimp”
Panulirus argus spiny lobster
Menippe adina gulf stone crab
Callinectes sapidus blue crab
Carcharhinus leucas bull shark
Megalops atlanticus tarpon

Alosa alabamae Alabama shad
Brevoortia patronus gulf menhaden
Brevoortia smithii yellowfin menhaden
Dorosoma cepedijanum gizzard shad
Anchoa mitchilii bay anchovy
Arius felis hardhead catfish
Cyprinodon variegatus sheepshead minnow
Fundulus grandis gulf killifish
Menidia species Atlantic silversides
Centropomus undecimalis SNOok
Pornatomus saltatrix bluefish

Caranx crysos blue runner
Caranx hippos crevalle jack
Trachinotus carolinus Florida pompano
Lutjanus griseus gray snapper
Archosargus probatocephalus  sheepshead
Lagodon rhomboides pinfish

Bairdiella chrysoura silver perch
Cynoscion arenarius sand seatrout
Cynoscion nebulosus spotted seatrout
Leiostomus xanthurus spot
Micropogonias undulatus Atlantic croaker
Pogonias cromis black drum
Sciaenops ocellatus red drum

Mugil cephalus striped mullet
Gobiosoma robustum code goby
Scomberomorus maculatus spanish mackere|
Paralichthys albigutta gulf flounder

Paralichthys lethostigma

southern flounder

Species Life History Summaries. A concise lite
history summary was written for each species to
provide an overview of how and when species use
estuaries and what specific habitats they use. The
summaries feature species-specific life history
characteristics that relate directly to estuarine spatial
and temporal distribution and abundance (e.g., many
molluscs have particular salinity and substrate
preferences). The summaries emphasize estuarine
ecology, in situsalinity and temperature ranges vital
to each species, and life history information for
estuarine-dependent life stages. Information for the
species life history summaries was gathered pnimanly
from published and unpublished literature. Life history
summaries for the Gulf of Mexico will be avatlable as
a separate publication {Pattillo et al., in prep.).
Examples are included in the Texas and Eastem
Gulf of Mexico repornts (Monaco et al. 1989; Williams
et al. 1990).

Data Sheets. A data sheet was developed for each
species in each estuary to enable quick data
compilation and presentation. Figure 4 shows the
data sheet for bay anchovy, Anchoa mitchilli in
Barataria Bay. Data sheets were developed by
project staff and reviewed by local experts. Data
compiled for each species/ life stage included: 1)the
salinity zone it occupies (seawater, mixing, or tidal
fresh); 2) its monthly distribution inthose zones; and
3) its relative abundance in the zones. The ELMR
data sheets were entered into a microcomputerdata
base management system.

The relative abundance of a species was classified
using the following categories:

« Not present. species or life stage not found,
questionable data as to identification of species,
and/or recent loss of habitat or environmental
degradation suggests absence.

* No information available. no existing data
available, and after expert review It was
determined that even an educated guess would
not be appropriate. |

» Rare. species is present but not frequently
encountered.

» Common:. species is generally encountered but
not in large numbers; does not imply an even
distribution over a specific salinity zone,

« Abundant. species is often encountered in
substantial numbers relative to other species.

*daggerblada-grass shrimp



o Highly abundént: species is numerically
dominant relative to other species.

Adults were defined as reproductively mature
individuals, juveniles as immature but otherwise
similar to adults, and spawning aduilts as those
releasing eggs and sperm. There were a few
exceptions to these defined life stages, such as
parturition (livebearing) in bull shark { Carcharhinus
leucas), and mating in crabs.

Forwell-studied species such as shrimp, quantitative
data were used to estimate abundance levels. For
many species, however, reliable quantitative data
were limited. Therefore, regional and local experts

Figure 4. Example of a species/estuary data sheet: bay anchovy in Barataria Bay.

were consultedto estimaterelative abundancebased
onthe above criteria. These data represent species
relative abundance levels within a specific estuary.
Relative abundance levels across a suite of estuaries
in the Central Gulf of Mexico have not been
determined.

Data Verification. Approximately two years were
required to develop the 396 data sheets (Figure 4)
and consult with regional and local experts. Each
data sheet was reviewed during consultations or by
mail. These consuitations complemented the
published and unpublished literature and data sets
compiled by NOAA. Eighteen scientists and
managers at eleven institutions or agencies were

Scientific name: Anchoa mitchilli Region: Central Gulf of Mexico AI
Common name: Bay anchovy State: Louisiana
Estuary name: Barataria Bay Investigator: T. E. Czapla / reviewed
Salinity Relative abundance by month
Zone Life stage .
4 AdUlIS e e e 2
Spawning 2
Tidal fresh 1 juveniles - 2
0.0 - 0.5ppt 2
h Eggs 2
e e L
o Spawning o 1
Mixing Juveniles SR 1
05 - 25.0ppt |- ]
Larvae i 1
Eggs s 3
| Adults = e 1
| Spawning e 1|
Seawater Juveniles S SR 1
>25.0 ppt -
L arvae I 1-_ 1
Eggs L e 1
Legend: Relative Abundance: Data Reliability (R):
- Not Present 1 = Highly Certain
| |=Rare 2 = Moderately Certain
¢« = Common 3 = Reasonable Inference
Y - Abundant
I - Highly Abundant




consulied. Local experts were especially helpful in
providing estuary/species-specific information. They
also provided additional references and contacts,
andidentified additional speciestobe includedinthe
ELMR data base. The names and affiliations of
these experts are listed in Appendix 3.

The Louisiana Department of Fish and Wildlite
(LDFW) served as a primary source of data and
reviewers of the data sheets because of their
extensive estuarine fishery database andknowledge.
Additional consultation and review was provided by
expens from colleges and universities with estuarine
research and academic programs.

Data Summaries. The information compiled for
each species and estuary (387 data sheels) was
organized in three data summaries (pp. 17-56).
Tables 2 and 3 provide graphic presentations of the
spatial and temporal distributions and relative
abundance by life stage for each species by estuary.
The information shown represents the usual
distribution of a species ina particular estuary. Table
4 ranks the relative reliability of the information
presented for each species and estuary.

Spatial distribution and relative abundance. Table 2
(pp. 19-26) summarizes the distribution and relative
abundance for each species by life stage and each
estuary by salinity zone. The highest level of
abundanceduringthe yearineach estuary isdepicted.

Temporal distribution. Table 3 (pp. 27-48)
summarizesthetemporal distribution of each species
by month and life stage for each estuary. This table
combines data overthethree salinity zones, showing
the highest level of abundance for a particular life
stage by month.

Seasonal Comparisons. To examine seasonal
trends, the numbers of species ranked as " common”
or greater were counted for each life stage by month
and by salinty zone (Figures 5, 6 and 7). In Figure
5, the number of species was averaged across
estuaries and plotied by month. In Figure 6, the
numberof species was averaged across months and
within seasons, allowing a comparison of estuaries.
The seawater zone is not represented because less
than half of the central Gulf of Mexico estuaries had
this zone present. Although not a statistical analysis
of abundances, these summaries do provide insights
into the seasonal distribution of selected species in
these estuaries:

« Fewer species utilize the Central Gulf of Mexico

S el

estuaries during the winter than during any other
season. Estuarine utilization by all life stages is
highest in the summer and fall (Figures 5 and 6).

« Juveniles and adults utilize the estuaries more
than any other life stages (Figures 5 and 6).

« Spawning is important during the spring and
summer in the tidal fresh and during the spring and
fallinthe mixingzone. The summer season supports
the greatest number of juveniles and adults in many
of these estuaries (Figures 5 and 6).

« Although larvae are present throughout the year,
the number of species with larvae is fairly consistent
from April to September for all salinity zones. Minor
peaks occur in Aprilinthe tidal fresh zone, May inthe
seawaler zone, and September in the mixing zone
(Figure 7).

» The Mississippi River appears t0 have fewer
species thanthe other estuaries (Figure 6). However,
this is the only true riverine systeminthe Central Gulf
of Mexico, and its riverine fauna is probably not well
represented by the ELMR species list.

Quantitative Abundances. Louisiana is one of the
few states with an ongoing comprehensive fish
monitoring program in coastal estuaries. The
Louisiana Department of Wildlife and Fisheries began
its program in the early 1970’s and has continually
expanded it. The state of Mississippi has a similar
ongoing monitoring program for Mississippi Sound,
also initiated in the early 1970's. Both monitoring
programs use bag seine, ottertrawl, plankton and/or
gill net equipment to estimate abundances of fishes
and invertebrates. These long-term monioring
programs make it possible to compare the relative
abundance of selected species across central Gulf of
Mexico estuaries. The annual catch records can be
monitored to withess or avoid crashes of particular
fisheries, and allow state and federal managers to
modify existing regulations as necessary.

The data presented in this section were developed
from electronic data provided by the Louisiana
Department of Wildlife and Fisheries (LDWF) and
the Gulf Coast Research Laboratory (GCRL)inOcean
Springs, Mississippi. The study locations are shown
in Figure 8 for LDWF Coastal Study Areas(l-Vil) and
GCRL's Mississippi Sound study area with the
comparable ELMR estuaries. Analyses ofdata from
the 16 ft otter trawls is presented because the trawls
are the most common method routinely used by both
state agencies. Because of gear bias in catch, the
fish caught are primarily juveniles of large species
and adults ofsmallspecies. The data were analyzed




Figure 5. Number of species* in Central Gulf estuaries by salinity zone, life stage, and month.
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Figure 7. Mean number of species as larvae (averaged across estuaries), by month and salinity zone.
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for mean monthly catches by 10 minute trawls. This
quantitative information supplements’ the relative
abundance rankings of the ELMR species compiled
in this report.

Only a few species are used to show comparisons
between estuarine systems along the Central Gulf of
Mexico coast. ELMR data are comparable between
estuarine systems only when state agency
quantitative databases are available to enhance the
ELMR data. Without consistent quantitative data,
comparisons between salinity zones and species
are only feasible within an estuarine system.

Brown shrimp (Penaeus aztecus) and spot
(Leiostomus xanthurus) were selected to represent
a portion of the data from LDWF and GCRL which
were made available to ELMR. The mean monthly
commercial catch of brown shrimp usually peaked
from May to July {Figure 9a). Comparisonof estuarne
systems shows that CSA VIl (Calcasieu Lake) has
the highest peak abundance of brown shrimp, while
the other systems all peak about the same time, but
at lower levels. Spotusually peakedinMarch (Figure
Ab). The highest relative abundance of spot was in
Mississippi Sound.

Figure 8. Comparison of ELMR estuaries with LDWF Coastal Study Areas (I-V1l) and GCRL Mississippi

Sound (MS) stations.
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Figure 9. Monthly mean abundances of brown shrimp and spot caught in trawls in LDWF Coastal Study Areas
(I-VII) and GCRL Mississippi Sound (MS) stations.
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Data Content and Quality

Animportant aspect otthe ELMR program, especially
since it is based primarily on published and
unpublished literature and consultations, is to
determine the quality of available data. For many
species, gear selectivity, difficulty inidentifying larvae,
and difficulty in sampling various habitats has limited
the amount of reliable information. Therefore, a
deliberate effort was made to assess the overall
reliability of the data base so that it could be used
appropriately.

Estimates of the reliability of the distribution and
abundance information organized by species, life
stage, and estuary are presented in Table 4 {pp. 49-
56) of the Data Summary Tables section. Data
reliability was classified usingthe following categories:

Highly certain. Considerable sampling data availabie.
Distribution, behavior, and preferred habitats well
documented within an estuary.

Moderately certain. Some sampling data available
for an estuary. Distribution, preferred habitat, and
behavior well documented in similar estuaries.

Reasonable inference: Little or no sampling data.
available. Information on distributions, ecology, and
preferred habitats documented in similar estuaries.

E T, St

The quality and quantity of available data vary by
species, life stage, and estuary. Forexample, alarge
amount of informationis available on shrimpbecause
they are highly valued both commercially and
recreationally. Formost species, the least amount of
information available and poorest quality of data are
for the spawning, egg, and larval life stages. Except
for afew species (e.g., brown shrimp), very little data
has beengenerated on particular habitat preferences
and environmental ranges. This is particularly true
for the smalier forage and/or non-commercial fishes
and invertebrates. Gear selectivity, inability to
correctly identify larval stages, and difficulty of
sampling various habitats limits the development
and reliability of this information. In addition, life
history data are lacking on some of the commercially
important sciaenid and pelagic species.

Data reliability was also based on the number of
studies conducted on a species within an estuary
and whether they represented atime-series data set
or were designed to identify and quantify a species'
particular life stage. For example, LDOWF used
different gear types to sample various habitats
accurately {Barrettetal. 1978). Thesedataare more
reliable due to sampling of specific habitats with
consistent and efficient gear. In the case of limited
studies, information was occasionally inferred. An
opportunity exists to refine the datapresented based
on additional reviews.
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Given that the amount and quality of available

information varies by species, by life stage, between
estuaries, and even within an estuary, considerable
scientific judgment is required 1o derive or infer
spatial and temporal distributions from existing data
and available literature. Unfortunately, even the
mostinformed judgmentis far from perfect duetothe
complexity of estuarine systems. Consequently,
information on the level of certaimty associated with
each data element must be presented when
synthesizing multiple data sets (Table 4). Appendices
2, 3, and 4 provide a complete summary of the
personal communications and primary reterences
used so that readers can track and obtain additional
information efficiently.

Variability in Space and Time. Species data were
organized according to the salinity zone boundaries
developed for each estuary in the NEI data atlas-
Volume 1 (NOAA 1885) and NEI Supplement 3
(Shirzad et al. 1989). However, divisionofan estuary
on the basis of salinity is highly variable due to the
many interacting factors that affect salinity, such as
variations in freshwater inflow, wind, and tides. To
compile information on species distribution according
to these zones, it is assumed that if a particular
salinity zone expands or contracts, the distribution of
a mobile species in that zone will correspond to the
shift. For example, if increased freshwater inflow
shifts the tidal fresh zone further down the estuary,
the distribution of a species confined to that zone
increases to include the new area. |t a species
occurs over a wide salinity range, a shift may or may
not occur. This information was combined with
additional habitat parameters, such as bottom type,
to develop species distributional data. The final
placement of species in a salinity zone was ultimately
determined by where they have actually been
observed or captured.

Temporal! distributions are often dependentonannual
climatic conditions and water currents. Monthly
distributional patterns were derived based on the
consistent presence of a life stage within a particular
month. If a species is only present in an estuary in
unusual years (e.g.,drought), it was not portrayed as
part of that species’ spatial or temporal distnbution.
However, if a species is usually there, even during a
restricted time period, it was considered present for
the specific month(s). Greater temporal resolution,
such as on a biweekly ratherthanon a monthly basis,
was not possible.

Abundance Data. Except for arelatively few important
commercial or recreational species, little or no
quantitative information is available to determine
relative species abundance for a large number of

i

T T I e T A

organisms across estuaries. Therefore, an attempt
was made to determine only the relative abundance
of a species compared to other species within an
individual estuary. For well studied species, e.g.,
juvenile sciaenids or juvenile penaeids, quantitative
data were used to estimate abundance within an
estuary. However, in most cases the final level of
abundance assigned to a species was determined
by asking regional and local experts for opinions
based ontheirknowledge of individual species within
anestuary. This effortcomplemented thequantitative
studies, and greatly increased the reliability of the
abundance information. It is important o note that
the LDWF has a quantitative computerized data
base on the distribution and abundance of several
species foundin Louisana estuaries. The published
information from this data base was a component
used to develop the relative abundance information
shown in this report. The relative abundance
information shown in the data summaries of this
report is the best that could be synthesized from the
LDWF reports, other studies, and expert reviews.

Salinity and Species Abundance. The Mississippi
River divides the Central Gulf of Mexico both physically
and biologically. The estuaries eastofthe Mississipp
River (Mississippi Sound and Breton/Chandeleur
Sounds) generally have less freshwaterinflow, higher
salinities, lowerturbidity, more seagrass habitat, and
are more opentothe Gulf of Mexicothanthe Louisiana
estuaries fromthe Mississippi Riverwestward (Permrett
etal. 1971). The lowest salinities and highest turbidity
are found in the estuaries directly affected by the
Mississippi and Atchafalaya Rivers. However, all of
the Louisiana estuaries have relatively low salinities
because of the enormous amount of freshwater
inflow fromthe large continental drainage. The efiect
of varying salinity regimes is often reflected in the
distribution and abundance of estuarine and marine
species.

Life History Notes. Because of the complex life
histories of some species, the following comments
are provided toclarify and supplementthe information
presented in the data summary tables.

Invertebrates. Sessile invertebrates, such as clams
and oysters, usually have a patchy rather than a
uniformdistribution. Therefore, the areal distribution
of these organisms may be overestimated, but the
salinity zones of colonization are identified. Specific
areas may contain acceptable salinities, but suitable
bottom habitat for colonization may not exist. Specific
habitat requirements and life history characteristics
of a number of invertebrate species are provided
below:
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» Bay scallop: Usually associated with seagrass
beds and salinities greater than 25 ppt.

* Rangia. Alllife stages occur in salinities below
25 ppt.

Hard clam: Most life stages occur in salinities
above 20 ppt.

Bay squid:' The lower lethal salinity limit is 17.5
ppt, and bay squid actively avoid salinities that
are lowerthanthis. Therefore, the distribution of
juveniles and adults will only be from the lower
margin of the mixing zone to the seawater zone,
and out to the nearshore shelf waters of the Gulf
of Mexico.

Penaeid shrimp. Postlarvae and juveniles are
the critical life stages utilizing the estuaries.
Adults generally move to0 nearshore spawning
grounds, where spawning, egg development,
and most of the larval development occur.

Grass shrimp: Fertilized eggs are held on the
female’s pleopods until hatching.

Spiny lobster. Spiny lobsters are found in the
Gulf of Mexico estuaries of southern Florida and
southern Texas. Juveniles do not mature to
adult stages until 6-8 years of age.

Stone crabs: Usually found in salinities greater
than 20 ppt. Males are typically located in
nearshore waters, but migrate into the estuaries
for mating. Williams and Felder (1986) have
distinguished two separtate species in the Guif
of Mexico. The Florida stone crab, Menippe
mercenaria, occurs from Florida Bay to
Appalachicola Bay, and the Gulf stone crab, M.
adina is found from Suwannee River to the
Yucatan Penisula. M. mercenariais notincluded
in this report because it does not occur in the
Central Gulif of Mexico estuaries.

Blue crab: Mating usually takes place in the low
salinities of the tidal fresh to the upper region of
the mixing zone. After mating, females move to
the seawater zone, while males often remain in
the upper reaches of the estuary. Females
broodthe eggs (sponge females), and larvae are
released in higher salinities. Development
through the late zoeal stages occurs offshore.
Megalopae aretransported back intothe estuary
and disperse throughout the salinity zones. As
they approach maturity, blue crabs seek lower
salinities.

Fishes. Aggregating species by salinity zone uses a
fundamental habitat parameter. However, a
combination of habitat characteristics, such as bottom
type, water temperature, and bathymetry, wouid
more accurately indicate species spatialandtemporal
distributions. Specific habitat requirements and life
history characteristics of a number of fishes are
presemted here:

» Bull shark: Development of eggs and larvae are
internal, and parturition results inpups of juvenile
size {75 cm TL). Therefore, only juveniles and
adults (> 2220 cm TL) are found inthe estuaries.
Fishing gearusually limits the ability totake large
sharks. Based on the sizes of sharks captured,
it may be inferred that parturition is occurring
within the estuanes.

« Tarpon: Spawning, eqgg and larval stages occur
well off shore. Juveniles use the estuaries as a
nursery ground, often seeking waters of low
dissolved oxygen and low salinity.

» Alabama shad. Not found west of the Barataria
Bay barrier islands in Louisiana.

« Menhaden: Juveniles are the predominant life
stage utilizing the estuaries. Spawning occurs
fromthe coastline to six miles offshore. Guifand
yellowfin menhaden may hybridize where their
ranges overlap.

« Gizzard shad: Large juveniles and adults are
found in the estuaries, but adults must return to
freshwater to spawn. In large rivers there is a
migration or “spring run” up the river. Large
juveniles that are washed into bays with floods
can mature to adulthood, but their upstream
migration may be impeded by waterway
restrictions.

» Hardhead catfish. Eggs and larvae are brooded
in the mouths of adult males; therefore, their
distribution is determined by the adult population.

« Bluefish: Juveniles and adults are the principal
life stages foundin estuaries. Adults may ascend
rivers into brackish waters. Spawning and
development of eggs and larvae occur offshore.

e Crevalle jack and blue runner. Juvenile and
adult stages occur in estuaries, but other lite
stages are usually offshore.

» Florida pompano. Typically found in nearshore
surf and inlet waters, but juveniles and adults do
enter the bays. Spawning, eggs, and larvae are
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usually offshore.

Gray snapper. Juveniles aretypically associated
with vegetation in estuaries, particularly seagrass
beds and mangroves. Adults, spawning, eggs,
and larvae are usually offshore.

Sheepshead: Spawning occurs in nearshore
and inlet waters. L.arvae aretransported towards
the estuaries, but usually juvenile sizeisreached
before they enter.

Pinfish: Juveniles are the predominant life stage
within estuaries. Adults, spawning, and eggs are
usually offshore. Larvae are transported to
inlets, but usually attain juvenile size before they
enter bays. Subadults and adults may remain in
some bays before migrating out to spawning
grounds.

Sciaenids. Most sciaenids move to nearshore
or offshore waters for spawning, although some
may spawninpasses. Larvae maybetransported
toward estuaries, but may attain juvenile size
before they enter. Juveniles develop in the
nursery habitats of the bays, then migrate out as
subadults. Since some of these species have
rather long life spans, several years may be
spent in the estuaries as juveniles. As
temperatures drop in the winter, they move into
deeper waters.

Striped mullef. Estuarine habitat is primarily
used by juveniles and adults. They spawn
offshoreor nearpasses, andlarvae moveinshore
and into estuaries.

Code goby. Usually associated with seagrasses
and higher salinities.

Spanish mackerel. Juveniles and adults occurin
estuaries, but other life stages are pelagic and
primarily offshore.

Flounders: Previously identified gulf flounder
have been re-examined and re-identified. Dr.
Thompson {pers. comm.) considered most of
the specimens to have been southern flounder,
reducing the estimated abundance of gulf
flounderin Louisiana estuaries. Spawning, eggs,
and larvae are in nearshore waters. Juveniles
and larvae migrate into bays for growth and
development. Gulf flounder appear to be less
likely to ascendinto lower salinity water, typically
remaining in salinities greater than 20 ppt.
Southern flounder are widely distributed.
Juveniles and adults migrate according to

. S

temperature, creating “fall runs” to the ofishore
waters.

Use of ELMR Data

Classifying and Comparing Estuaries. Although
the qualitative nature of the distribution data precludes
statistical comparisons of species abundances among
estuaries, comparisons can be made using data on
the presence/absence of species in salinity zones.
This information, combined with the spatial and
temporal distribution data, is the strength of the data
base. Estuaries can be loosely categorized by their
physical and chemical characteristics and their
associated species assemblages. The relative
importance ofindividual estuaries to specific species
may also be determined.

The species found in an estuary are sensitive
indicators of both the mean and extreme
environmental conditions within that estuary.
Estuaries canbe classified by the number of species
present and by whether the fauna are primarily
marine, estuarine, or freshwater. Species
assemblages may correlate with physical
characteristics, such as bottom substrate, vegetation,
and areal and temporal characteristics of salinity
zones. Theinformationon speciespresence/absence
or other attributes can be used to determine the
faunal similarities and differences among estuaries.

A comparison of estuaries and associated species
can identify differing factors among those estuaries
that might account for shifts in species distribution
and relative abundance, helpingto define ecological
variables controlling species distributions. For
example, aspecies may showdiffering salinity ranges
among estuaries, suggesting that some othertactor,
such as temperature, compelition, or predation may
be regulating its distribution.

Linkages to Marine Ecosystems. Estuaries are
home to many aquatic species year-round; however,
a large number of species only use estuaries for
specific parts of their life histories and spend the rest
offshore. Most of these latter species fall into four
general categories: 1) diadromous species, which
use estuaries as migration corridors and, in some
instances, nursery areas; 2) speciesthatuse estuaries
for spawning, often at specific salinities; 3) species
that spawn in marine waters near the mouths of
estuaries and depend on tidal- and wind-driven
currents o carry eggs, larvae, or early juveniles into
estuarine nursery areas; and 4) species that enter
estuaries during certain times of year to feed on
abundant prey. Theimportance of an estuary canbe
assessed by the intensity with which species use
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estuarine habitats. Importance can be estimated
both by the number of species present as well as the
density of specific life stages in estuaries relative to
offshore habitats. Thesedatamay assist inidentifying
adverse effects of estuarine degradation on offshore
populations.

The presence or absence of members of asetof pre-
selected species or species with specific life history
strategies can be used to rank the importance of an
estuary 10 these species on a regional basis. For
example, if the species group is defined as
anadromous fishes that are commercially important
oftshore, the strength of the offshore-estuarine linkage
for each estuary can be established. This can be
used to identify estuaries needing special attention
or management. Data sets developed in other
NOAA programs will enable regional assessments
with consistent species information from the head-
of-tidein estuaries tothe continentalshelf. Integration
ofbiological and physical data will significantly improve
our ability to identify and define the biclogical linkages
and physical interchanges between estuarine and
shelf habitats. |

Concluding Comments

This report is part of an effort to capture the Nation's
data on fishes and invertebrates in estuaries {(see
inside front cover). This research is one step in
developing an information base to bridge the gap
between site-specific estuarine problems and
formulating regional management strategies. Filling
this gap is more imporiant than ever, as it becomes
clear that cumulative effects of small changes in
many estuaries may have a total systemic effect
throughout the Nation's estuaries and coastal ocean.
Compiling and organizing fragments of estuarine
information is a difficult task, but is necessary to
eftectively manage the nation's estuaries. Although
the knowledge available to conserve and protect
estuanes continues to be limited, the ELMR data
base will allow comparisons among species, groups
of species, specific life stages and times of year
within an estuary, or by geographic regions. When
combined with other data sets, the ELMR data base
will enable development and testing of ecological
hypotheses and identify gaps in our knowledge of
estuarine fishes and invertebrates.
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Data Summary Tables

Table 2. Spatial distribution and relative abundance
Table 3. Temporal distribution

Table 4. Data reliability

In each data summary table, species are listed in a phylogenetic order, asin Table 1. Estuaries
are listed in a east to west order, from Mississippi Sound, MS, to Calcasieu Lake, LA. Atthe
beginning of each data summary table is an index table showing the page location of each

species and estuary within the data summary.
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Table 2. Spatial distribution and relative abundance

index to Table 2. Page location of spatial distribution table for each species and estuary.

Common and Scientific Name

Estuary

Bay scallop (Argopecien irradians)
American oyster {Crassostrea virginica)
Common rangia {Rangia cuneata)

Hard clam (Mercenaria species)

Bay squid (Lolliguncula brevis)

Brown shrimp (Penaeus aztecus)

.........................................................................................................

................................................................................................

...............................................................................................

..................................................................................
...............................................................................................................

.............................................................................................................

.............................................................................................................

..............................................................................................................
...........................................................................................................

|||||||||||||||||||||||||||||||||||
||||||||||||||||||||||||||||||||||||||

Pink shrimp (Penaeus ducrarumj
White shrimp {Penasus sstiferus)
Grass shrimp {Palasmonetes pugio)
Spiny lobster (Panulirus argus)

Blue crab (Callinectes sapidus)

Gulf stone crab (Menippe adina)

Bull shark (Carcharhinus leucas)
Tarpon (Megalops atlanticus)
Alabama shad {Alosa alabamae)
Gulf menhaden (Brevoortia patronus)

Yellowfin menhaden (Brevoortia smithi)
Gizzard shad (Dorosoma cepedianum)

..................

...................

.............
[

.............................................................................
...........................................................................................

..........................................................................................

---------------------------------------------------------------------------------------------------

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
........................................................................

.................................................................................................................................

|||||
............
..................................................................

Bay anchovy (Anchoa mitchilli)

Hardhead catfish (Arius felis)

Sheepshead minnow (Cyprinodon variegatus)
Gulf killifish (Fundulus grandis)

Atlantic silversides (Menidia species)

Snook {Centropomus undecimalis)

Bluefish (Pomatomus saltatrix)

Blue runner (Caranx crysas)

Crevalle jack (Caranx hippos)

Florida pompano ( Trachinotus carolinus)
Gray snapper (Lutjanus griseus)
Sheepshead (Archosargus probatocephalus)

ST

Pinfish {Lagodon rhomboides)

Silver perch (Bairdiella chrysoura)

Sand seatrout (Cynoscion arenarius)
Spotted seatrout {(Cynoscion nebulosus)

Spot (Leiostomus xanthurus)
Atlantic croaker (Micropogonias undulatus)

Black drum {Pogonias cromis)

Red drum (Sciaenops ocellatus)
Striped mullet (Mugil cephalus)
Code goby (Gobiosoma robustum)

Gulf flounder {(Paralichthys albiguita)
Southem flounder (Paralichthys lethostigma)

Spanish mackerel (Scomberomorus maculatus) . ..

.................
......

19



Table 2. Spatial distribution and relative abundance

Central Gulf of Mexico Estuaries

Breton/ Terrebonne/|Alchafalayz
Mississippl| Lake Lake Mississippi| Barataria Calcasisu
Sound | Borgne [PontchartrainfCiiandeteun = oi o Bay | limoalier { Vermilion |, o, o
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Hard clam al [Y]o olo olo] Y|V
| s| {Vlo 0 o}(s \
Marconaria | 1410 oo olo]| |¥|¥
specias 1 Nale O O 1|0 v
E} |V][O eo][s! v
Bay squid A ®e @ O |0
S ® @
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brevis 1 Ol®
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Brown shrimp AlY (0 |@ O
S O
Penaeus JIVielelVie @ v O®
aztecus Lio|le|e| |@ 0 ®
E @
T MS[TM:*|* M
Bretor/ ernenl::rt:mneir Atchafalay :
Mississippi| Lake Lake MISSISSIPPI Barataria Calcasieu
Sound | Borgne [Pontchartrai handeleurt oo Bay Timbalier Varmllmn | ake
Sounds Bays |
Central Gulf of Mexico Estuaries
Relative Abundance Salinity Zone - Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
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Table 2, continued. Spatial distribution and relative abundance

Central Gulf of Mexico Estuaries

Mississippl| Lake Lake hBr:me Mississippil Barataria T:.?:::E::
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S
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E
A
M
J
L
S
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S
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E
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Mg:z:'dppi Bljkﬁe handeleu MISRS;:;FPE BarBa;ts "2 | Yimbalier | Vermilion Catc;a&e
g Sounds Bays Bays

Central Gulf of Mexico Estuaries

Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E- Egg§
M - Mating
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Table 2, continued. Spatial distribution and relative abundance

Central Gulf of Mexico Estuaries

Braton/

Mississippi Chandeleu

Sound

| Bull shark A OO
| M e
Carcharhinus J olo

P

leucas

Tarpon

Megalops
atlanticus

Alabama shad

Alosa
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Gulf menhaden
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Yellowfin
menhaden

Brevoortia
smithi

Gizzard shad
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Timbalier | Vermilion |2 /Casieu
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Ceantral Gulf of Mexico Estuaries

Helative Abundance Salinity Zone

@ Highly Abundant T - Tidal Fresh

® Abundant M - Mixing

O Common S - Seawater

v Rare * - Salinity zone not present

Blank Not Present

22

Life Stage

A - Adults

S - Spawning adults
J - Juveniles

L - Larvae

E-Eggs

M - Mating

P - Parturition




Table 2, continued. Spatial distribution and relative abundance

Central Gulf of Mexico Estuaries
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Central Gult of Mexico Estuaries

Relative Abundance Salinity Zone Life Stage

8 Highly Abundant T - Tidal Fresh A - Adults

® Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles

v Rare * . Salinity zone not present L - Larvae

Blank Not Present | E - Eggs
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Table 2, continued. Spatial distribution and relative abundance

Central Gulf of Mexico Estuaries

Mississippi| Lake Lake hBa':dtoeT;uerssissippl Barataria T?rrmg:l?:r At\?:?rﬁ? Calcasieu
Sound | Borgne |Pontcharirain S snds River Bay Bays Bays Lalee

Species/Life Stage

Bluslish

‘M SITM*[TMSITMST

M TM
wf
vIN] | v |+
0lo v
00 OO0

Pomatomus
saltatrix

Blue runner

Caranx
Crysos

Crevalle jack

Mmrrecnp»iMMr e Mren>mMmr Sna>iMrr <~O0O>»

Caranx hippos
O
Florida v \
| pompano O
Trachinotus vV |@ e v
carolinus O
O
Gray snapper
Lutjanus v |y v
griseus
Sheepshead AJO 0|0 olo| Y
S O
Archosargus JIV [OlO ® ajielie
probatocephalus L olo |
E Vv 10
TMSITM T W[ WS[T W [T W S[T M ST M
Bretorv errebonne/ Atchafalay
Mississippi| Lake Lake
Sound | Borgne |Pontchartrain“handeleu Timbalier
Sounds Bays
Central Gulif of Mexico Estuaries
Relative Abundance Salinity Zone ~ Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
O Common S - Seawater J - Juveniles
v Rare * - Salinity zone not present L - Larvae
Blank Not Present E - Eggs
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Table 2, continued. Spatial distribution and relative abundance
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Central Gulf of Mexico Estuaries
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v Rare * - Salinity zone not present L - Larvae

Blank Not Present E - Eggs
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Table 2, continued. Spatial distribution and relative abundance

Central Gulf of Mexico Estuaries
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Gulf flounder

2.
@ @

<, = |
Ge0®e[00000[-2028[00000]e
— = o

Paralichthys N
albigutta
Southern flounder V| @ ©
1
Paralichthys ®

mr<«<m>» M --“-O>» IMrrcen>2imMmraeng>imeEaene2imMmreaeng>»|mMer S0P

| lethostigma

T MS|T M

TMS[TMSITM*|[TM"

Bretor/ arrebonne/jAlchafalay: :
Lake | handeleu Timbalier | Vermilion [~3/<a3ieY
Sounds Bays Bays

Mississippi|] Lake
Sound | Borgne [Pontchartrai

Central Gulf of Mexico Estuaries

Relative Abundance Salinity Zone Life Stage
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v Rare * . Salinity zone not present L - Larvae

Blank Not Present E - Eggs
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Table 3. Temporal distribution and relative abundance

Index to Table 3. Page location of temporal distribution table for each species and estuary.

Common and Scientific Name

Estuary

Bay scallop (Argopecten irradians)
American oyster (Crassostrea virginica)
Common rangia (Rangia cuneata)
Hard clam (Mercenaria species)

Bay squid (Lofliguncula brevis)

Brown shrimp (Penaeus aztecus)

Pink shrimp (Penaeus duorarum)
White shrimp (Penaeus setiferus)
Grass shrimp (Palaemonetes pugio)
Spiny lobster (Panulirus argus)

Blue crab {Callinectes sapidus)

Guif stone crab (Menippe adina)

Bull shark (Carcharhinus leucas)
Tarpon (Megalops atlanticus)

Alabama shad (Alosa alabamae)

Gulf menhaden {Brevoortia patronus)
Yellowfin menhaden (Brevoortia smith))
Gizzard shad (Dorosoma cepedianum)

..................................

.............................

...................

..............................

..............................
.............................

....................................
N T TR

e DIl LI e

..............
||||||||||||||
...............

Bay anchovy (Anchoa mitchill)
Hardhead catfish (Arius felis)

Sheepshead minnow {Cyprinodon variegatus)
Gulf killifish (Fundulus grandis)

Atlant silversides (Menidia species)
Snook {Centropomus undecimalis)

Bluefish (Pomatomus saltatrix)

Blue runner {Caranx crysos)

Crevalle jack (Caranx hippos)

Florida pempano { Trachinotus carolinus)
Gray snapper (Luljanus griseus)
Sheepshead (Archosargus probatocephalus)

........
...........
-----
......
P |

............................

............................
-------------------------------
.................................
.............
............................
..............................

..........................

Pinfish (Lagodon rhomboides)
Silver perch (Bairdiella chrysoura)

Sand seatrout (Cynoscion arenarius)
Spotted seatrout (Cynoscion nebulosus)
Spot (Leiostomus xanthurus)

Atlantic croaker (Micropogonias undulatus)

Black drum (Pogonias cromis)

Red drum (Sciaenops ocellatus)
Striped mullet (Mugil cephalus)
Code goby (Gobiosoma robustum)

Gulf flounder {Paralichthys albigutia)
Southem flounder (Paralichthys lethostigma)

Spanish mackerel (Scomberomorus maculatus) | -

-------------------------------
..........................
............................
...........................
.................
..............................
........................
..............................
.....................

27




Table 3. Temporal distribution

Central Gulf of Mexico Estuaries

Mississippi Sound Lake Borgne Lake Pontchartrain
Month ~ |JFMAMJJASOND|[JFMAMJJASOND|JFMAMJJASOND

Species / Life Stage

Bay scallop

Argopecten
frradians

American oyster

Crassostrea
virginica

Common rangia

Rangia
cuneata

Hard clam

Mercenaria

species

Bay squid

Lolliguncula
brevis

e R

Brown shrimp

Penaeus
aztecus

mremd>»X mmMrccmPImOSSm PmMr~m>PppImesSm>Imr <o P>

v ppvn pk vy pkrww i
FFFN R SN RN EFRIFN

i
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Mississippi Sound Lake Borgne Lake Pontchartrain

Central Gulf of Mexico Estl_Jaries

Relative Abundance Life Stage

MEE Highly Abundant g-gdults o
- Spawning adults

Abundant J - Juveniles

L3 Common L - Larvae

Y Y Y YEIIL Rare - E - Eggs

Blank Not Present
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Table 3, continued. Temporal distribution _

Central Guif of Mexico Estuaries

Breton/Chandeleur Sound}  Mississippi River Barataria Bay
Momth = |JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND

|Species/Liestage | | |

Bay Scallﬂp ..................................

Argopecten | [eeereeermeesesessssniiiisiiannas
iradians = (| s

American oyster

Crassostrea
virginica

Common rangia

Rangia
cuneata

Hard clam

Mercenaria
species

Bay squid

Lolliguncula
brevis

Brown shrimp

Penasus
aztecus

JEMAMJJASOND|UFMAMJJASOND|[JFMAMJJASOND

Breton/Chandeleur Sound] Mississippi River Barataria Bay |
Central Gulf of Mexico Estuaries

Relative Abundance Lite Stage
Bl Highly Abundant A - Adults
1 Common | - Larvae
......... Rare E - Eggs

Blank  Not Present
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Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries

Termebonne/Timbalier Bays | Atchafalaya/Vermiiion Bays Calcasisu Lake

Argopecten
irradians

American oyster
Crassostrea
virginica

Common rangia

Rangia
cuneala

mr &« W

Hard clam A
S

Mercenaria J
species L

E

Bay squid A
S

Lolliguncula J
brevis ]

E

Brown shrimp A
| S
Penaeus J
aztecus |

E

Month JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Species / Life Stage

Bay scallop

— ] ] ]
— 1 1 I
|

JFMAMJJASOND

JFMAMJJASOND

Terrebonne/Timbalier Bays | Aichafalaya/Vermilion Bays Calcasieu Lake

Central Guif of Mexico Estuaries

JFMAMJJASOQOND

Relative Abundance Life Stage
Bl Highly Abundant g gdults o adu
s - Spawning adults
EEE  Abundant J - Juveniles
L1 Common L - Larvae
......... E - Eggs
Rare M - Mating
Blank  Not Present

30



Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuanes

Mississippi Sound Lake Borgne Lake Pontchartrain
Month ____ |UFMAMJJASOND[JFMAMJJASOND[JFMAMJJASOND

Species /LifeStage | |

Pink shrimp

Penaeus
duorarum

White shrimp

Penaeus
setliferus

Grass shrimp

Palaemonetes
pugio

Spiny lobster

Panulirus
argus

Blue crab

Callinectes
sapidus

Gulf stone crab

Menippe
adina

JFMAMJJASOND|UFMAMJJASONDIJFMAMJJASOND
Mississippi Sound Lake Borgne - Lake Pontchartrain

Central Guit of Mexico Estuaries

Relative Abundance Life Stage
Bl Highly Abundant A - Aduits
v S - Spawning adults
Abundant J - Juveniles
L1 Common L - Larvae
M - Mating
......... Hare E - Eggs

Blank Not Present
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Table 3, continued. Temporal distribution

Central Guilf of Mexico Estuaries

Breton/Chandeleur Sound] Mississippi River Barataria Bay
JFMAMJJASONDWFMAMJJASOND|JFMAMJJASOND

Estuary

Pink shrimp

Penaeus
duorarum

White shrimp

Penaeus
setiferus

Grass shrimp

pugio

Spiny lobster

Panulirus
argus

Blue crab

Callinectes
sapidus

Gulf stone crab

Menippe

adina

Palaemonetes

S EH bttt F PR R

JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND

Breton/Chandeleur Sound| Mississippi River Barataria Bay
Central Gulf of Mexico Estuaries

Relative Abundance Life Stage -
Bl Highly Abundant g - gdults o
- Spawning aduits
EEEEEE Abundant J - Juveniles
] Common L - Larvae
_________ R M - Mating
are E - Eggs

Blank  Not Present
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Table 3, continued. Temporal distribution
Central Gulf of Mexico Estuaries

Terrebonne/Timbalier Bays Atchafalaya/Vermilion Bays Calcasieu Lake
UFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND

Species / Life Stage I

Pink shrimp

Penaecus
duorarum

llllllllllllll

White shrimp

Penaeus
setiferus

m«om>P>»|mr -0 P

Grass shrimp

Palaemonetes
pugio
Spiny iobster

Panulirus
argus

Blue crab

Callinectes
sapidus

Gulf stone crab

Menippe
adina

FMAMJJASOND JFMAMJJASOND JFMAMJJASOND

Terrebonne/Timbalier Bays | AtchafalayaVermilion Bays Calcasieu Lake

Central Guif of Mexico Estuaries

Relative Abundance Lite Stage

B Highly Abundant g .-gilg::ning adults
Abundant J - Juveniles

[ 1 Common L - Larvae

......... Rare Eﬂ: Eﬂgagnsng

Blank  Not Present
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Table 3, continued. Temporal distribution

Central Gulif of Mexico Estuaries

Mississippi Sound Lake Borgne Lake Pontchartrain
JFMAMJJASOND|JFMAMJJASOND|JFMAMIJASOND
Species /LifeStage | |

Bull shark — 1

Carcharhinus
feucas

— 1

Tarpon

Megalops
atlanticus

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

mrrcCom>PmMmO0OXPIME S~ >

Yellowfin A
menhaden S
Brevoortia /
smithi L
E
Gizzard shad A
S
Dorosoma J
cepedianum L
E
Mississippi Sound Lake Borgne Lake Pontchartrain
Central Gulf of Mexico Estuaries
Relative Abundance Life Stage
Bl Highly Abundant g- ﬂédults
- Spawning adults
Abundant J - Juveniles
1 Common L - Larvae
......... E - Eggs
Rare M - Mating
Blank  Not Present P - Parturition
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Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries

Breton/Chandeleur Sound] Mississippi River Barataria Bay
Moth = |JFMAMJJASOND{WFMAMJJASOND|JFMAMJJASOND

Speces/Liesmge | | |

Bull shark

Carcharhinus
leucas

Tarpon

Megalops
atlanticus

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

Yellowfin
menhaden

Brevoortia
smithi

Gizzard shad

Dorosoma
cepedianum

JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
Breton/Chandeleur Sound}  Mississippi River | Barataria Bay

Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
Bl Highly Abundant A - Adults
e o S - Spawning adults
&2 Abundant J - Juveniles
[ Common ||§ - léawae
- E4Q
T Hare M - Mating
Blank  Not Present P - Parturition
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Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries

Terrebonne/Timbalier Bays| Atchatalaya/Vermilion Bays |  Calcasieu Lake

Month JFMAMJJASONDIWFMAMUJUJASOND JFMAMJJASONDI
Species / Life Stage

Bull shark

lllllllll

|

Carcharhinus
feucas

Tarpon

Megalops
atlanticus

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

Yellowfin
menhaden

Brevoortia
smithi

Qizzard shad

31 [3
Dorosoma N
cepedianum
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JFMAMJJASOND|UFMAMJJASOND|JFMAMJJASOND
Terrebonne/Timbalier Bays | Atchafalaya/Vermilion Bays Calcasiev Lake

Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
M Highly Abundant | g'%dtﬂls S——
- Spawning adu
- Abundant J - JUVen“es
[ 1 Common L - Larvae
E - Eggs
......... Hare | M _ Mat;ng
Blank Not Present P - Parturition
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Table 3, continued. Temporal distribution

Central Guif of Mexico Estuaries

Mississippi Sound Lake Borgne Lake Pontchartrain
Month  [JFMAMJJASOND|SFMAMJJASOND|JFMAMJJASOND
Species / Life Stage I

Bay anchovy

Anchoa
mitchilli

Hardhead catfish

Arius
felis

Sheepshead
minnow

Cyprinodon
variegatus

Gulf killifish

Fundulus
grandis

Atlantic silversides

Menidia
species

Snook
Centropomus
undececimalis

JFMAMJJASOND|JFMAMJJASOND|IJFMAMJJASOND

Mississippi Sound Lake Borgne - Lake Pontchartrain
Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
B Highly Abundant g- ﬁstdults o
- Spawning aduits
EES]  Abundant J - Juveniles
3 Common L - Larvae
E - Eggs

......... Hare
Blank  Not Present
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Table 3, continued. Temporal distribution

Central Guif of Mexico Estuaries

Estuary Breton/Chandeleur Sound| Mississippi River Barataria Bay
Month  [UFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND

Species / Life Stage

Bay anchovy

Anchoa
mitchills

Hardhead catfish

Arius
felis

Sheepshead
minnow

Cyprinodon
variegatus

Gulf killifish

Fundulus
grandis

Atlantic silversides

Menidia
species

Snook

Centropomus
undececimalis

mr<<wm>> mram>>Imre > MO~ IMCS~SG>>IMERSO >

JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND

Breton/Chandeleur Sound] Mississippi River
Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
B Highly Abundant A - Adults
31 Common L. - Larvae
......... Rare E - Eggs
Blank  Not Present
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Table 3, continued. Temporal distribution

L ]

Central Gulf of Mexico Estuaries

Estuary Terrebonna/Timbalier Bays| Atchalalaya/Vermilion Bays Calcasieu Lake
Month ~ [UFMAMJJASONDFMAMJJASOND|JFMAMJJASOND

Species / Life Stage —

Bay anchovy

Anchoa
mitchilli

Hardhead catfish

Arius
felis

Sheepshead
minnow

Cyprinodon
variegatus

Gulf killifish

Fundulus
grandis

Atlantic silversides

Menidia
species

Snook

Centropomus
undececimalis

JFMAMJJASOND JFMAMJJASOND|UFMAMJJASOND
Terrebonne/Timbalier Bays| Atchafalaya/Vermilion Bays | - Calcasieu l.ake

Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
Bl Highly Abundant g - ﬁédults | |
iy - Spawning adults
ST Abundant J - Juveniles
[ ] Common L - Larvae

| E - Eggs

......... Rare
Blank  Not Present
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Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries

Estuary Mississippi Sound Lake Borgne Lake Pontchartrain
'Month  |[JFMAMJJASOND[JFMAMJJASOND[JFMAMJJASOND

Species / Life Stage

Bluefish Al——— ——— 1
S
l Pomalomus J ]
saltatrix L -
E
Blue runner A
Cafanx TSN NTEEN R IeA AL NRNINERAS
crysos gy |ereenees g ORI

Crevalle jack

Caranx
hippos

----------------

Florida
pompano

Trachinotus
carolinus

Gray snapper

Lutjanus
griseus

Sheepshead

Archosargus
probatocephalus

mrrew>rmMmMrr~r> Mr~nNO>r» m-r~mn>

]
JFMAMJJASONDWFMAMJJASONDIUFMAMJJASOND
Mississippi Sound Lake Borgne Lake Pontchartrain

Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
B Highly Abundant A - Adults
S - Spawning adults
HERy
EZE]  Abundant J - Juveniles
L1 Common L - Larvae
chanammne Rare E il Eggs

Blank Not Present
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Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries
Estuary Breton/Chandeleur Sound| Mississippi River Barataria Bay

Month JFMAMJJASONDJUFMAMJJASOND|JFMAMJJASOND

Species / Life Stage
Bluefish

|

Pomatomus
saltatrix

Biue runner

Caranx
Crysos

Crevalle jack

Caranx
hippos

Florida
pompano

Trachinotus
carolinus

Gray snapper
Lufjanus
griseus
’ Sheep;head
Archosargus I |C——
probatocephalus
Breton/Chandeleur Sound| Mississippi River
Central Gulf of Mexico Estuaries
Relative Abundance Life Stage
Bl Highly Abundant g'gdlﬂts o
: - opawning adults
Abundant J - Juveniles
[ Common L - Larvae
......... Hare E - Eggs

Blank  Not Present
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Table 3, continued. Temporal distribution

Central Guif of Mexico Estuaries

Estuary Terrebonne/Timbalier Bays| AtchafalayaVermilion Bays Calcasieu Lake
Month
Spocies /LieStage |

Biuefish

Pomatomus
saltatrix

Blue runner

Caranx
Crysos

Crevalle jack

Caranx
hippos

Florida
pompano

Trachinotus
carolinus

Gray snapper

Lutjanus
griseus

S he epShead B3 ks |__: .................................. l

Archosargus
probatocephalus

mréem>»|mMmr<mn>a>» MC-O»XIMC<<O>» Mr<~<n>»>»mMmr-mn»

JFMAMJJASOND|VUFMAMJJASOND|UFMAMJJASOND
Terrebonne/Timbalier Bays | Atchalalaya/Vermilion Bays Calcasieu Lake

_Cen:[ral Gulf of Mexico Estuaries

Relative Abundance Life Stage
Bl Highly Abundant A - Adults
L1 Common L - Larvae
......... Rare E - Eggs

Blank  Not Present
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Table 3, continued. Temporal distribution
Central Gulf of Mexico Estuaries

Estuary Mississippi Sound | ake Borgne Lake Pontchartrain
Month  |JFMAMJJASOND|SFMAMJJASOND|JFMAMJJASOND

Species/LifeStage | .

Pinfish

]

Lagodon
rhomboides

Silver perch

Bairdiella
chrysoura

Sand seatrout

Cynoscion
arenarius

Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomnus
xanthurus

Atlantic croaker

Micropogonias
undulatus

JFMAMJJASOND|VUFMAMJJASOND|(JFMAMJJASOND

Mississippi Sound Lake Borgne ' Lake Pontchartrain
Central Gulif of Mexico Estuaries

Relative Abundance Life Stage
Bl Highly Abundant g-ASdults  adulte
. * - Spawning adu
Abunadant J - Juveniles
[— Common L - Larvae
E - Eggs

..... caus Ftare
Blank Not Present
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Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries

Breton/Chandeleur Sound| Mississippi River Barataria Bay
Month  |JFMAMJJASONDNFMAMJJASOND|JFMAMJJASOND

Species / Life Stage _

| Pinfish

T B R (R

Lagodon
rhomboides

Silver perch

Bairdiella
chrysoura

Sand seatrout

Cynoscion
arenarius

Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomnus
xanthurus

Atlantic croaker

Micropogonias
undulatus

mrem>»>»mMmrreem>»|mreemn>» MmO~ MCO<<O>MMC S~0 >

JFMAMJJASOND|UFMAMJJASOND|UFMAMJJASOND
Breton/Chandeleur Sound| Mississippi River Barataria Bay

Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
BEEl Highly Abundant g - ﬂédUItS |
| - Spawning aduits
B0 Abundant J - Juveniles
L1 Common . L - Larvae
......... Rare E ) Eggs

Blank Not Present
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Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries

Terrebonne/Timbalier Bays| Atchafalaya/Vermilion Bays [~ Calcasieu Lake

Species / Life Stage _
-

Pinfish

Lagodon
rhomboides

Silver perch

llllllllllllllllllllllll

Bairdiella
chrysoura

Sand seatrout

Cynoscion
arenarius

Spotted seatrout

Cynoscion
nebulosus

Spot

Leiostomnus
xanthurus

Atlantic croaker

Micropogonias
undulatus

JFMAMJJASOND|{JFMAMJJASOND|UFMAMJJASOND
Temebonne/Timbalier Bays | Atchafalaya/Vermilion Bays Calcasieu Lake

Central Gulf of Mexico Estuaries

2 I

Relative Abundance Life Stage

BB Highly Abundant S - Sening adults
Abundant J - Juveniles

[C—1 Common L - Larvae

. Rare E- EQQS

Blank Not Present

45




Table 3, continued. Temporal distribution

Ceantral Gulf of Mexico Estuaries

Estuary Mississippi Sound Lake Borgne | ake Pontchartrain
Month ~~ ~~ [JFMAMJJASONDFMAMJJASOND[JFMAMJJASOND
Spocks / Ll Siage —

Black drum

Pogonias
cromis

Red drum

l Sciaenops
ocellatus

l Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

Spanish mackerel

Scomberomorus
maculatus

CGulf flounder

- Paralichthys

albigutta

Southern flounder

Paralichthys
lethostigma

mreem>» MM ScO >PIMCOCCSO P>PiMCCO M » M-S0 >mMmES0N >

JFMAMJJASONDJFMAMJJASOND JFMAMJJASOND

Mississippi Sound Lake Borgne Lake Pontchartrain

Central Gult of Mexico Estuaries

Relative Abundance Life Stage
Bl Highly Abundant g- gdUHS 5
- Spawning adults
Abundant 3 - Juveniles
L1 common L - Larvae
-------- Rare E - Eggs

Blank Not Present 46




Table 3, continued. Temporal distribution

Centra! Gulf of Mexico Estuaries

Black drum

Pogonias
Cromis

Red drum

Sciaenops
ocellatus

Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

Spanish mackerel

Scomberomorus
maculatus

Gulf flounder

Paralichthys
albigutta

Southern flounder

]
|
1

Paralichthys
lethostigma

]
JFMAMJJASONDWUFMAMIJASONDIJUFMAMJJASOND
Breton/Chandeleur Sound Mississippi River Barataria Bay

Central Gulf of Mexico Estuaries

Relative Abundance Life Stage
B Highly Abundant g- ASdUﬁS o
- Spawning aduits
Abundant J - Juveniles
[ Common | - Larvae
E - Eggs

........ Rare
Blank Not Present 47




Table 3, continued. Temporal distribution

Central Gulf of Mexico Estuaries

Terrebonne/Timbalier Bays | Atchafalaya/Vermilion Bays | Calcasieu Lake
'Month = [JFMAMJJASOND[JEMAMJJASOND|JFMAMJJASOND

Spevies /feSmge | | |
1

Black drum

Pogonias —— ——— 3

cromis

Red drum

Sciaenops
ocellatus

Striped mullet

Mugil
cephalus

Code goby

Gobiosoma
robustum

--------------------

Spanish mackerel

Scomberomorus
maculatus

Gult flounder

Paralichthys
albigutta

Southern flounder

Paralichtiys T

lethostigma

JFMAMJJASONDWJFMAMJJASOND|{JFMAMJJASOND

Terrebonne/Timbalier Bays | Atchafalaya/Vermilion Bays | Calcasieu Lake
Central Gulf of Mexico Estuaries

Relative Abundance . Life Stage
Bl Highly Abundant A - Adults
[—J Common L - Larvae
........ Rare E - Eggs

Blank  Not Present 48
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Table 4. Data reliability

Index to Table 4. Page location of data reliability table for each species and estuary.

Estuary

& @ @ g
Common and Scientific Name ¥ & ol F \!@9 Q? 4\@ YN P

Bay scallop (Armpecten irradians) UG e e T D e S e L e

------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------
--------------------------------------------------------------------------
---------------------------------------------------------------
....................................................
-----------------------------------------------------------------------------------------------

American oyster {Crassostrea virginica) SRR DU rinaRafn GV L Lol e i mensE

Common rangia (Rangia cuneata) i ans A RS e e DR i

..................
....................................................................................................

Hard clam (Mercenaria species) . 7 .psO

Bay squid (Lolliguncula brevis) T T o Mgy

T I e e e T A G

Brown shrimp (Penaeus aztecus) S R LN DUEE i DRI S o TRER S
Pink shrimp {Penaeus duorarum)

White shrimp (Penaeus setiferus)

Grass shrimp (Palasmonetes pugio)
Spiny lobster (Panulirus argus) P. 51
Blue crab (Callinectes sapidus)
Gulf stone crab (Menippe adina)

Bull shark (Carcharhinus leucas) R I - R T IR '_ 3

Tarpon (Megalops atlanticus) g L DT R TR L e G

Alabama shad (Alosa alabamas) s e ST e e e e

Gulf menhaden (Brevoortia patronus) Fe TTRE N e R

Yellowfin menhaden {Brevoortia smithi) B T . - L e I

Gizzard shad (Dorosoma cepedianum)
Bay anchovy (Anchoa mitchil)

Hardhead catfish (Arius felis)

Sheepshead minnow (Cyprinodon variegatus)
Gulf killifish (Fundulus grandis) p. 53
Atlantic silversides {Menidia species)
Snook (Centropomus undecimalis)

Bluefish (Pomatomus saltatrix) T e e e T

Blue runner (Caranx crysos E IR ' it aw ]

Crevalle jack (Caranx hippos) el DR et e e e

Florida pompano (Trachinotus carolinus) |~ .. P94 om0

Gray snapper (Lutianus griseus) i TN T T N e

Sheepshead (Archosargus probatocephalus) | - U o S ST TR e
Pinfish (Lagodon rhomboides) - | "" o
Silver perch (Bairdialla chrysoura)
Sand seatrout (Cynoscion arenarius)
Spotted seatrout {Cynoscion nebulosus) o 55
Spot (Leiostormnus xanthurus)

Atlantic croaker (Micropogonias undulatus)
Black drum (Pogonias cromis) e e T

Red drum (Sciaenops ocellatus) T TR -

Striped mullet (Mugil cephaius) i = v e

Code goby {Gobiosoma robustum) e T e e BB L e e

Spanish mackerel {Scomberomorus maculatus) | . T ERRRITRY M- = L TR RN

Southem flounder (Paralichthys lethostigma) |~ e
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Table 4. Data reliability

Central Gulf of Mexico Estuaries

Temebonne] Atchafalaya
Timbalier | Vermilion

Bays Bays

Mississippi| Lake Lake | PretonV

Sound | Borgne |Pontchartrain~ia"deleu
Sounds

Calcasieu
Lake

Mississippi| Barataria
Bay

Species/Lite Stage

Bay scallop A B N . N m
S| 0O | H | B B N N
Argopecten J B N | | N
irradians L N B B N o n |
El O | B N H H |
American oyster A L |
s| O B
Crassostrea J @] =] H Cd (] I
virginica RS O 3 B J
El O ! [ (] | =] ]
| Common rangia A| [ [
s| O | @ 0 0 . = O 0
Rangia J O O [m] ] [ ] @
cuneata L [ ] ] L] O]
Ef U =] O L] [ (]
| Hard clam A [ N | u L] ] N
S| O H (@) u ] n [ |
Mercenaria J u | || u J o ||
species Ll O B ® u O " (] B
E|f O o = | n [ (] B
Bay squid A 0 ] D ] ]
S| O [ | ] n [ |
Lolliguncula J ] ] u [l
brevis | O 0 B O [ [ _
I E| O L] N O " [ o |
Brown shrimp Al O = _ (=] _ B 5 |
s| N n N n (] n | H
Penaeus J| O ) @) O O
aztacus L € a [] O [] | []
E | N | J H | n N
 elecinmi Breton/ ciee i . |Terebonne/Atchafalayz :
Mississipp Icrandolou Misissiop| Baratara | i S ljon | Caleasie
Bays Bays
Central Gulf of Mexico Estuaries
Reliability Life Stage
B Highly Certain g-gdults o
- Spawning adults
Moderately Certain J - Juﬁenilesg
0 Reasonable Inference L - Larvae
E - Eggs
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Table 4, continued. Data reliability

Species/Life Stage

Pink shrimp

| Penasus

duorarum

White shrimp

Penaeus

setiferus
|

| Grass shrimp

Palaemonetes
pugio

Spiny lobster

Panulirus
argus

Blue crab

Callinectes
sapidus

Guit stone crab

Menippe
adina

Reliability

B  Highly Certain
W  Moderately Certain
[0 Reasonable Inference

mreecnd»|lorezslmrcor»rmrcen»mreconx»|mr <0 >

| Sound

Central Gulf of Mexico Estuaries

Te[rebm_me Atchafa_.l_ay Ce':llc:::lsiaam:I
Timbalier | Vermilion
Lake
Bays Bays

Mississippi| Barataria
Bay

BEE N

ERNEECOOEODO

EEEER

EESENECOCOOCO(NRNE NS
meEENEOODEOOOS =[]
Al EEN|NEEIR EEeEN

o = = -

HENEN @G EaENEES

iEEE S
H® 000
E0000

ARG sEEEE EEEEN|EEEEE(ANENE
CoooO/ e e ER|EaEEE N EENE/ RN E N =
AooOo/eeees|seeen|eessa(mooec(seenn

NEEeEE EuEES000NSE | 00000

O0ECl@E| O S 0]

] ] @ & = |- - ]

goooao

=

00000

Bretory
Chandeleu

Sounds

Terrebonne/Atchatlalayz Caleasiau

Mississippi] Lake Lake Timbalier { Vermilion

Borgne |Pontchartrai

Central Gulf of Mexico Est_u_arias

Life Stage

A - Aduits

S - Spawning adults
J - Juveniies

L - Larvae

E - Eggs

M - Mating
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Table 4 (continued). Data reliability

Mississippi

Sound
Species/Life Stage

Bull shark A
M

Carcharhinus  §
leucas P

Tarpon

Megalops
atianticus

Alabama shad

Alosa
alabamae

Gulf menhaden

Brevoortia
patronus

Yellowfin
menhaden

Brevoortia
smithi

Gizzard shad

OO00EmMDOO0OMIDO000NEO8OI00800 MOS0
([ [ [ ) o | (N NN NS [N

mrcor»imrSSoprPpIMc SO ImMmrer SO IME GO X

Central Gulf of Mexico Estuaries

Temebonne Atchafalayal

Breton/ S ,
Lake Mississippi| Barataria | .~ . "
. |[Chandelaurn - Timbalier | Vermilion

Pontchartral Sounds River Bays

| L]

| ||

B ]

B

HEEEE [(IENE

HEEGENEEEERS NEEERE| (ONES

BOEES EEEEE INENMN

Calcasieu
Lake

BEEEEE EENER REEEEN EEEER EEENL]

8 RO N0

Dorosoma
cepedianum
Mississippi| Lake '
Sound | Borgne
Reliability
B  Highly Certain
B  Moderately Certain
[  Reasonable Inference

ENCOSE0EEEEEECO0OENEEEER EEERNEN OOOD

Breton/

Chandeleu
Sounds

Terrabonne
Timbalier
Bays

Atchafalayz
Vermilion
Bays

Barataria
Bay

Mississippi
River

Pontchartrai

Central Gulf of Me_xicn Estuaries

Life Stage

A - Adults

S - Spawning adults
J - Juveniies

L - Larvae

E - Eggs

M - Mating

P - Parturition
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Table 4 (continued). Data reliability

Central Gulf of Mexico Estuaries

Breton/

Lake Lake

Borgne [PontchartrainCfiandeleu

: Sounds
Species/life Stage

Bay anchovy

M =

Anchoa
mitchill

)
o .
. .

S 1

Hardhead catfish

Arius
felis

0
E

Sheepshead
minnow

Cyprinodon
variegatus

|

W W @ -

Gulf killifish

Fundulus
grandis

5 () &

[ ) ) =) @) O] OO O )

ENNER 0000|0000 QO000O0O0N 0000|000 & M

A
S
J
L
E
A
S
J
L
E
A
S
J
L
E
A
S
J
L
E
A
S
J
L
E
A
S
J
L
E

EERNEEOOO0OOQOCcO0O0i;oaon

Ceniral Gulf of Mexico Estuaries

Atlantic silversides )
[ |
]
Menidia [
SPOcies
Snook N B _
| N |
Centropomus B |
undececimalis B B
B m
Bretﬁn!
. |Chandeleu
Sounds
Reliability Life Stage
B  Highly Certain A - Adults
, S - Spawning adults
m  Moderately Certain J - Juveniles
= Reasonable Inference L - Larvase
E - Eggs

K

Bay

- = .
@ @ = = &

W @ & = -

) ) ] [

[ 5§ @ @ =
EE0E0|00O0OEOCO0O00|0008E0

] ) W

Mississippi| Barataria

Calcasiou

Timbalier Lake

Bays

Vermilion
Bays

N R RCRC

DnEEmEEER|00E0000080

Oooaao

Mississippi| Barataria

EEENRN 00000 |EOCO0@EO00000|00000 (48
EERNE (OOO0O00ECOEO|0000000000|8E00 = 0

EEENEER O0O00

.1 1Calcasieu
rmilion
Ve Lake

Bays

Timbalier
Bays




Table 4 (continued). Data reliability

Ceantral Gulf of Mex_im Estuaries

' Breton/ el . [Terrebonne/ Atchafalaya} :
Lake Lake Mississippi| Barataria | 2. ° .. . o |Calcasisu
Borgne |Pontchartrai Chandeleu River Bay Timbalier | Vermilion Lake

Bays Bays

Sounds

Species/lLife Stage
Bluefish

Pomatomus
saltatrix

Blue runner

Caranx crysos

Crevalle jack i

| | H

Caranx hippos (=]

| | N

.l | |
Florida |
pompano |
Trachinotus -
carolinus -
B

ENNESLODMO0 000000000000

me SO >»>imMmrCEOPrIMC CAO>IMC PP IMCSSO>»imMmC <M >
O0E0E/MeENERCESS EnEns | EREEE|EOEHE
RECONO|NEONN|EECNE AN EENNE ANEDNE
EE0EC(mECOEE|(EEORE /AN 0OEE | EEENN(EEOEN

Bays Bays

Gray snapper B -
L |
Lutjanus
griseus B _
- |
Sheepshead »
O [
Archosargus O { O
probatocephalus N n B
0 | [] ]

Mississippi| Lake Lake | Brelon ypccicsippil Barataria |TeTebonnefAtchalalaya o

Sound | Borgne Cl'ssaonud:;:u Bay Timbalier | Vermilion | ake

Central Gulf of Mexico Estuaries

Reliability Life Stage
B  Highly Cenain A - Adults

S-8 '
®  Moderately Certain 3 duvonios e
O  Reasonable Inference | - Larvae

E - Eggs




Table 4 (continued). Data reliability

Central Gulf of Mexico Estuaries

i BretorV Terrebonne Atchafalaya :
Mississippt . [Chandeleu Timbalier | Vermilion Cat;is;eu
Sound Bays Bays

Species/Life Stage
Pinfish

Lagodon
rhomboides

Silver perch

Bairdiella
chrysoura

Sand seatrout

Cynoscion
arenarius

Spotied seatrout

EEOEOEECORONE0ORO (N E0 LD
EECE0/NE0OER0ORROECEE0OND

EpfOsN|ands0i00E0si00E08 | 0080 |1 SN
SN |EEEEE|00000|00E08|I00ED®E |0 E =L

|
Cynoscion
nebulosus
B
Spot -
L efostomnus []
xanthurus .
u
- N B
Atlantic croaker - -
Micropogonias W L]
undulatus B
m B
: .. |TerrebonnejAtchafalayz :
Barataria | "yt lier | Vermilion |2 /casiet
Bays Bays
Central Gulf of Mexico Estuaries
Reliability | Life Stage
M  Highly Centain A - Adults
_ ‘ S - Spawning adults
Moderately Certain J - Juveniles
[ Reasonable Inference L - Larvae
E - Eggs

55




Table 4 (continued). Data reliability

Central Gult of Mexico Estuarie-s ) l
Breton/ ataeinnl .. |Terrabonne] Atchafalaya :
Ponl'l::ahfrtrai Chandeleu Mississipp! Ba;;‘:"a Timbalier | Vermilion Cat‘;isful
B
Species/Lile Stage Sounds Bays s
Black drum A 0 N | u O
_ S _J | B ] B ] | B
Pogonias J O B - O
cromis L N B O H O O _ B
E | | H [] B B H |
Red drum Al [ B i ] o O
S | B O B [] N |
Sciaenops  J u O O
ocellatus 1 B N O ] N B
E B H O B O B B
Striped mullet Al W O [
S N | N N
Mugif J | O "
cephalus | = _ -
E | B N B
Code goby A O O O N O
S n Cl O ] N d =]
: J [i] C O [ [ ] =]
Gobiosoma
robustum L n [l ] » B O
E [] 3 ] B | 1
Spanish mackerel A 3 _ _ ] . (] _ N h
S O B | B N | N B |
Scomberomorus J ] B El O
maculatus L O n N B - m - B [
E ] B | N B | [ B ||
- —— 1
Gulf flounder A _ || _ l _ _ = "B
S B | B B B H N N
Paralichthys J | B | - o H u n o
albigutta L O N | N B B a | B
E O B B N u N l_ B N
Southern flounder A| [ O = O ]
_ S N B B a O N B
Z 'j‘;;a"‘;f‘"'ys J| D o D O 0
ostigina Ll O u - n o 0 » -
E | H | | o | B
Mississippi| Lake Bretory Mississippil Barataria Temebonne Amhaf‘?fl?ycalcasieu
. IChandeleu - Timbalier { Vermilion
Sound | Borgne |Pontcharrai Sounds River Bay Bays | Bays Lake
Cantral Guf r.:;\‘ Meaxico Estuariaes -
Reliability Life Stage
B Highly Certain A - Adults
: S - Spawning adults
[ Moderately Certain 1 - Juveniles
[ Reasonable Inference L - Larvae
E - Eggs
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Appendix 1. National Estuarine Inventory Map of Barataria Bay

3.25 Barataria Bay, LA
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Mixing (0.5 - 25.0 ppt ) fiiii IS Moderate Variability Head of Tde

awaler ( » 25 ppt ) S 5208 High Variability EDA Boundary

From NEI Suppiement 3 (Shirzad et al. 1989).




Appendix 2. Table of references and personal communications

Species Mississippi Sound
Bay scalop 30
Argopecten irradians Demoran
American oyster 22, 25, 27, 30, 60, 54, 93, 96
Crassostrea virginica Demoran
Common rangia 30, 136
Aangia cuneata Demoran
Harg clam 30
Mercenaria species Demoran
Bay squid 13, 19, 30, 147, 155, 176, 192
i.olliguncula brevis Warren ] _
Brown shrimp 13, 19, 22, 28, 29, 30, 76, 93, 97, 145, 176, 192, 195, 196
Peneaus aztecus Warren
Pink shrimp 19, 28, 29, 30, 145, 176, 192
Poneaus duorartirn Warren i
White shrimp 13, 19, 22, 28, 29, 30, 76, 83, 145, 176, 192, 196
____Penasus setiferus Warren
Grass shrimp 13, 30, 97, 155, 176, 1982
Palaernoneles pugio Warren
Spiny lobster
Panulirus argus Waller -
Blue crab 13, 19, 22, 30, 134, 145, 147, 148, 176, 182
Callinectes sapidus Warren
Gulf stona crab 13,30
Menippe adina _
Bull shark 5,73,116, 155
Carcharhinus leucas Waller
Tarpon 155
Megalops atlanticus Waller
Alabama shad
Alosa alabamae Warren
Guif menhaden 5, 13,18, 30, 61, 93, 97, 145, 148, 161, 176, 192
Brevoortia patronus Warren
Yellowfin menhaden 30
Brevoortia smithii Warren
Gizzard shad
Dorosoma cepedianum Warren
Bay anchovy 13, 18, 22, 30, 58, 73, 97, 145, 148, 155, 161, 176, 192
Anchoa mitchilli Warren A
Hardhead catfish B, 13, 19, 30, 58, 73, 97, 99, 145, 161, 176, 190
Arius fels Warren
Sheepshead minow 30, 33, 73,97, 145,176
___Cyprinodon variegatus Warren
Gulf Killifish 22,30, 33, 73, 97, 145
Fundulus grandis Warren
Atlantic silvarsides 13, 19, 30, 33, 73, 78, 145, 161, 176
Menidia species Warren
SNook
Centropomus undecernalis Waller
Bluefigh 5,19, 116, 155, 161
Pomatomus saltatrix Waller
Blue runner 30, 73, 155
caranx crysus Warren
Crevalle jack 5,13, 19, 30, 73, 1186, 145, 155, 161, 176, 192
_Caranx hippos Warren
Florida pompano 5,19, 30, 145, 161,176
Trachinolus caroiinus Warren
Gray shapper 19, 161
Luljanus griseus Warren
Sheepshead 5,13, 19, 30,61, 73, 97, 116, 145, 161, 176, 192
Archosargus probalocephalus | Warren
Pinfish 5,19, 30, 73, 116, 145, 161, 176, 192
Lagodon rhomboides Warren _ -
Silver perch 5,13, 30, 73, 116, 145, 161, 176, 192
Bairdielia chysoura Warren )
Sand seatrout 5, 13,19,22 30,61, 73,97, 116, 145, 155, 176, 192
Cynoscion arenarius Warren
Spotted seatrout b, 13, 19, 22, 30, 37,61, 73, 93, 97, 116, 145, 176, 192
| Cynoscion nebulosus Warren i
Spot 6, 13,19, 30, 73,97, 116, 145, 161, 176, 192
Ledostomus xanthixus Warren
Atantic croaker 5, 13, 19, 22, 30, 61, 73, 93, 116, 140, 145, 176, 192
Micropogonias undulatus Warren _
Biack drum 5,183, 18, 22, 25, 30, 61, 93, 116
Pogonias cromis Warran
Red drum 5,19, 22, 30,61, 73, 83, 116, 139, 145, 171
Sciaenops ocellatus warmrren
Striped mullet 5,19, 22, 30,61, 73, 93,97, 145, 161, 176
/ S Warren
Coda goby 155
Gobiasoma robustum Warren
Spanish mackerel 5,13, 19, 30, 116, 145, 155, 161, 176, 192
Scomberomorus macwiatus | Warren
Gulf fiounder 19, 30,73
Paralichthys albigutia Warren
Southern flounder §5,613,19,30,61, 73, 116, 145, 161, 192
Paralicthys lethostigma Warren

Numbers correspond 10 references listed in Appendix 4, Raferences, pp. 73-82.
Names corresporndd 10 individuals tisted in Appendix 3, Personal Communications, p. 71.
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Appendix 2, continued. Table of references and personal communications

Species Lake Borgne

Bay scallop
Argopecten kradians Savoie, Soniat

American oyster 22,27, 54,93
Crassostrea virginica Savoie, Soniat

Common rangia 69
Rangia cuneala Savoie, Soniat

Hard clam
Mercenaria species Savoie

Bay squid 13, 30, 69, 145
Loliguncula brevis Savoie, Soniat

Brown shrimp 13, 22, 30, 41, 69, 76, 93, 145, 195, 196
Peneaus aztecus Savoie, Sonlat

Pink shrimp 30, 145
Peneaus duorarum Savoie, Sonlat

White shrimp 13, 22,30, 41, 76, 93, 145, 196
Penaeus setiferus Savoie, Soniat

Grass shrimp 13, 30, 69
Palagmoneles pugio Savoie, Sonlat

Spiny lobster

___Panulirus argus Savoie, Soniat

Blue crab 13, 22, 30, 41, 68, 145, 147, 149
Callinecles sapidus Savoie, Soniat

Gulf stone crab 13, 30, 41, 145
Menippe adina Savoie, Sonlat

Bull shark 5, 69
Carcharhinus leucas Savpie

Tarpon
Megalops atlanticus Savoie

Alabama shad 41
Alosa alabamae Savoie

Gulf menhaden 5,13, 22, 30, 41, 69,93, 145, 162
Brevoortia patronus Savoie

Yellowfin menhaden
Brevoortia smithis Savoie

Gizzard shad 33, 41,68, 126
Dorosoma cepedianum Savole

Bay anchovy 13, 22, 30, 41, 69, 145, 165
Anchga mitchilh Savoie

Hardhead catfish 5, 13, 30, 41, 69, 145, 162
Anus felis Savoie

Sheepshead minow 30, 69, 145
Cyprinodon variegalus Savoie

Gulf killifish 30, 69, 145
Fundulus grandis Savoie

Atlantic siiversides 13, 30, 41,69, 145
Menidia species Savoie

Snook
Ceniropomus undecemalis Savole

Bluelish 5
Pomatomus saltatrix Savole

Blue runner
Caranx crysus Savoie

Crevalle jack 5,13, 30, 41,69, 145
Caranx hippos Savoie

Florida pompano 5,30, 69, 145
Trachinoltus carolinus Savoie

Gray snappey 30
Lulanus griseus Savoie

Sheepshead 4, 5,13, 30, 41, 69, 145, 162
Archosargus probatocephalus | Savoie

Pinfish b, 30, 41, 69, 145, 162
L agodon rhomboides Savoie .

Silver parch 5, 30, 41, 69, 145, 162
Bairdiglla chysoura Savoie

Sand seatrout 4,5, 13, 22,30, 41, 69, 145, 162
Cynoscion arenarius Savoie

Spotted seatrout 4,5, 13, 22, 30, 41, 74, 145,162, 172
Cynoscion nebulosus Savoie

Spot 5,13, 30, 41, 141, 145, 162
Leiostomus xanthurus Savoie

Atlantic croaker 4,5, 13, 22, 30, 41, 74, 141, 145, 162
Micropogonias undulatus Savolée

Black drum 4,5,13,22, 41,69
Pogonias cromis Savole, Soniat

Red drum 5, 22, 30, 41, 69, 145, 189
Sciaenops ocellatus Savoie

Striped mullet 4,5 22, 30, 41, 68, 127,145
Mugil cephalus Savoie

Code goby
Gobiosoma robustum Savoie

Spanish mackerel 5,13, 30, 41, 69, 145
Scomberomorus maculatus | Savoie

Gult fiounder
Paralichthys albigutta Thompson

Southern flounder 4.5, 13, 30, 41, 69, 145, 162
Paralicthys fethostigma Savoie

Numbers correspond 1o references listed in Appendix 4, References, pp. 73-82,
Names correspond 1o individuals listed in Appendix 3, Personal Communications, p. 71.
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Appendix 2, continued. Table of references and personal communications

Aritis felis

Species Lake Pontchartrain

Bay scailop

| Argopecten irradians Savoie, Soniat

American oysler 54 56,121,174, 181, 182
Crassosirea virginica Savoie, Soniat

Commeon rangia 22 48, 40, 56, 62, 89, 121, 174, 179, 180, 182
Rangia cungala Savoie, Soniat

Hard clam
Mercenaria species Savols, Soniat

Bay squid 30, 145
Lolliguncula brevis Savoia, Sonial

Brown shrimp 22, 30, 41,76, 111, 145, 174, 1682, 195, 196
Peneaus azlecus Savoie, Soniat

Pink shrimp 30, 145, 174
Peneaus duorarum Savoie, Sonlat _

White shrimp 22 30, 38, 40, 41,76, 111, 127, 145, 174, 184, 198

__Penasgus sefiferus Savoie, Soniat

Grass shrimp 30, 111, 127,174, 182
Palaemoneles pugio Savoie, Soniat

Spiny lobster
Panulirus argus Savoie, Sonial

Blue crab 22. 30, 38, 39, 40, 41, 111, 127, 145, 174, 182
Callinecles sapidus Savoie, Soniat

Gulf stone crab 30,41, 145
Menippe adina Savoie, Soniat

Bull shark £,6 38, 40, 46, 174
Carcharhinus leucas Savoie

Tarpon 46,174
Megalops allanticus Savoie

Alabama shad 446, 100, 135
Alosa alabamae Savoie

Gulf menhaden 5, 30, 38, 41, 46, 89, 100, 111, 145, 173, 174, 182
Brevoorlia patronus Savoie

Yellowfin menhaden
Brevoortia smithii Savoie |

Gizzard shad 31, 38, 40, 41, 46, 89, 100, 127, 135, 145, 168, 182
Dorosoma cepadianum Savoie

Bay anchovy 22, 31,38, 40, 41, 46, 89, 100, 111, 135, 145, 174, 182
Anchoa mitchilll Savoie

Hardhead catfish 5, 30, 38, 40, 41, 46, 89, 100, 111, 116, 145, 174,182

Savoie

Sheepshead minow

30, 38, 46, 145,174,182

Cyprinodon variegaius Savoie

Gulf killifish 22, 30, 48, 100, 145,174, 182
Fundulus grandis Savole _

Allantic silversides 30, 38, 40, 41, 46, 89, 100, 135, 145,174, 182
Menidia specias Savoie

Snook
Centropomus undecernalis Savoie

Bluefish 5
Pomatomus saltatrix Savoie

Blue nunner
Caranx crysus Savoie

Crevalle jack B, 30, 38, 40, 41, 46, 100, 135, 145, 174, 182
Caranx hippos Savoie

Florida pompanc 5, 46
Trachinotus carolinus Savoie

Gray snapper 46
Lutjanus griseus Savoie

Sheepshead 4, 5,31, 38, 40, 41, 46, 89, 100, 135, 145, 182
Archosargus probatocephalus | Savoie

Pinfish 5, 30,38, 40, 41, 46, 145, 174, 182
Lagodon rhomboides Savoie

Silver perch 5, 30,38, 40, 41, 46, 145, 174,182
Bairdiella chysoura Saveie

Sand seatrout 4,5 22 30, 38, 40, 41, 46, 89,100, 111, 145, 174, 182
Cynoscion arenarius Savoie

Spoted seatrout 4,5, 22,30, 38, 40, 41, 46, 89, 93, 145,174, 182
Cynascion nebulosus Savoie

Spat 5,30, 38, 40, 41, 49, 89, 145, 174,182
Leiostomus xanthurus Savoie

Atlantic croaker 4,5, 22, 30, 38, 40, 41, 46, 89, 93, 100, 111, 135, 145, 174, 182
Micropogonias undilatus Savoie |

Black drum 4.5, 22 30, 38, 40, 41, 46, 93, 100, 145, 174, 182
Pogonias cromis Savoia

Red drum 4,5, 22, 30, 40, 41, 46, 93, 145, 174, 182
Sciagnops ocelialus Savoie

Striped mullet 5, 22,30, 38, 40, 41, 46, 89, 93, 100, 127, 135, 145, 174, 182
Mugil cephalus Savoie

Cuxde goby 42, 46
Gobiosaoma robustum Savoie

Spanish mackerel H,41,46, 174
Scomberomorus macuiatus | Savoig

Gulf flounder 182
Paralichthys albigulta Thompson

Southem flounder 4.5 30, 38, 40, 41, 46, 89, 100, 120, 135, 145, 174, 182
Paralicthys lethostigma Savoie

Numbers correspond to references listed in Appendix 4, References, pp. 73-82.
Names correspond to individuals listed In Appendix 3, Personal Communications, p. 71.
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Appendix 2, continued. Table of references and personal communications

Species Breton/Chandeleur Sounds
Bay scaliop 113, 142
Argopecton kradians Ancelet
American ayster 27,53, 54,93, 113, 142, 154,177
Crassostrea virginica Ancelet
Common rangia 142
Rangia cuneala Ancelet
Hard clam 55, 113, 142
Morcenana species Ancelet
Bay squid 13, 69, 154
Loliiguncula brevis Ancelet
Brown shrimp 11, 12, 13, 22, 69, 76, 154, 195, 196
Peneaus azlecus Ancelet
Pink shrimp 113
Peneals duorarum Ancelet .
White shrimp 11,12, 13, 22, 69, 76, 154, 196
Penaeus seliferus Ancelet
Grass shrimp 69, 113, 154
Falaemonetes pugio Ancelet
Spiny lobster
Panulirus argus Ancelet _
Blue crab 13, 22,69, 113, 154
Callinectes sapidus Ancelet
Gulf stone crab 69, 113
___Menippe adina Ancelet
Bull shark 69,94, 122
Carcharhinus lsucas Ancelet
Tarpon
Megalops atlanticus Ancelet
Alabama shad
Alosa alabamae Ancelet
Gult menhaden 13, 22, 69, 92, 122, 128, 154, 162
Bravoortia palronus Ancelet
Yeliowfin menhaden
Brevoortia smithii Ancelet
Gizzard shad 13, 69, 122,126
Dorpsoma cepedianurm Ancelet
Bay anchovy 13, 22, 69, 122, 128, 154, 162
Anchoa mitchiifi Ancelet
Hardhead catfish 13, 69, 122, 128, 154, 162
Arius felis Ancelet
Sheepshead minow 69, 122, 128, 162
Cyprinodan variegalus Ancelel
Gulf killifish 69, 122, 128, 162
Fundulus grandis Ancelet
Atlantic silversides 69, 122, 128
Menidia species Ancelet
Snook
Cemropormus undecemalis Ancelet
Bluefish 128
FPomatomus sailatrix Ancelet
Blue runner 80
Caranx crysus Ancelet
Crevalle jack 13, 69, 80,84, 122, 128, 154
Caranx hippos Ancelet
Florida pompano 69, 80, 128
Trachinotus carolinus Ancele!
Gray shapper 128
Luljanus griseus Ancelet
Sheepshead 13, 69, 122, 128, 154, 162
Archosargus probatocephaius | Ancelet
Pinfish 63, 122, 128, 154, 162
Lagodon rhomboides Ancelet .
Silver parch 13, 69, 122, 128, 154, 162
Bairdiella chysoura Ancelet
Sand sealrout 13, 22, 69, 122, 128, 154
Cynoscion arenarius Ancelet
Spotted seatrout 13, 69, 122, 128, 154
Cynoscion nebuiosus Ancelet
Spot 13, 22, 69, 122, 128, 154,162
Leiostiomus xanthurus Ancelet
Attantic croaker 13, 22,69, 122, 128, 154, 162
____Micropogonias undulatus Ancelet
Black drum 13, 65, 122, 128, 154
Fogonias cromis Ancelet
Red drum 21,69, 122, 128, 189
Sciaenops oceflatus Ancelet
Striped mullet 69, 122, 126, 128, 162
Mugil cephalus Ancelet
Code goby 128
Gobiosoma robustum Ancelet
Spanish mackerel 69, 122,128, 154
Scomberomorus maculatus | Ancelet
Gulf flounder 128
Paralichthys albigutta Ancelet, Thompson
Southern flounder 13, 69, 81,122, 128, 162
Paralicthys lethostigma Ancelet

Numbers carrespond o references listed in Appendix 4, References, pp. 73-82.
Names carrespond to individuals listed in Appendix 3, Personal Communications, p. 71.
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Appendix 2, continued. Table of references and personal communications

Species Mississippi River
Bay scallop
Argopecten iradians Ancelet
American oyster 142
Crassostrea virginica Anceiet
Commaon rangia
Rangla cuneala Ancelet
Hard ¢lam
Mercenana species Ancelet
Bay squid
Lolliguncuia brevis Ancelet
Brown shrimp 12, 13, 15, 22, 59, 76, 168
Peneaus azlecus Ancelet
Pink shrimp
Pengaus duorarum Ancelet
White shrimp 12, 15, 59, 76, 168
Penaeus seliferus Anceiot
Grass shrimp
Palaemonetes pugio Ancelet
Spiny lobster
Panulirus argus Ancelet
Blue crab
Callinecles sapidus Ancslet
Gulf stone crab
Menippe adina Ancelet
Bull shark 122
Carcharhinus leucas Ancelet
Tarpon
Megalops atlanticus Anceiet
Alabama shad
Alosa alabamae Ancelet
Gulf menhaden 86, 87, 122, 169, 175, 191
Brevoortia paitronus Ancelet
Yellowfin menhagden
Brevoortia smithii Ancelet
Gizzard shad 77,122
Daorosoma cepedianum Ancelet
Bay anchovy 122
Anchoa mitchilli Ancelet
Hardhead catfish 122,129
Ariiis lelis Ancelet
Sheepshead minow 122,134
Cyprinodon varieqalus Anceiet
Gulf Killifish 122, 134
Fundulus grandis Ancelet
Atlantic silversides 77,122
Menidia species Ancelet
Snook
Centropomus undecemalis Ancelet
Bluefish
Pomatomus saltatiix Ancelet
Blue runner
Caranx crysus Ancelet
Crevalle jack 84, 122
Caranx hippos Ancelet
Florida pompano
Trachinotus carolinus Ancelet
Gray shappet
L ulfanus griseus Ancelet
Sheepshead 122
Archosargus probatocephalls | Ancelel
Pinfish 122
L.agodon rhomboides Ancelet
Siiver perch 122
Bairdiella chysoura Ancelet
Sand seatrout 122
Cynoscion arenarnus Anceiet
Spaotted sealtrout 122, 169
Cynascion nebulosus Anceie’
Spot gs - 22
Leiostomus xanthtrus Ar. -
Atlantic croaker 86, 22,169
Micropogonias undulaltus Anceiet
Biack drum 122
Pogonias cromis Ancelet
Red drum 122
Sciaenops ocellatus Ancelet
Stripad muilet 122
- Mugil cephalus Ancelet
Code goby
Goblosoma robustum Ancelet
Spanish mackare| 122
Scomberomorus maculatus | Ancelet
Gulf flounder
Paralichthys albigutta Ancelet, Thompson
Southem flounder 122
Paralicthys lethostigma Ancelet

Numbers correspond 10 references listed in Appendix 4, References, pp. 73-82.
Names correspond 1o individuals listed in Appendix 3, Personal Communications, p. 71.
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Appendix 2, continued. Table of references and personal communications

Species Barataria Bay
Bay scallop
Argopecten irradians Damaeier, Schexnayder

American oyster
Crassostrea virginica

23, 43, 68, 93, 183
Dameier, Schexnayder

Common rangia
Rangia cuneaila

23, 153
Dameier, Schexnayder

Hard clam
Mercenaria specigs Dameiler, Schexnayder |
Bay squid 13 t
Lolliguncula brevis Dameier, Schexnayder -
Brown shrimp 11,12, 13, 14, 15, 20, 22, 26, 32, 43, 76, 90, 93,117, 168, 170, 195, 196
Peneaus aztecus Dameier, Schexnayder
Pink shAmp
Peneaus duorarum Dameier, Schexnayder
White shrimp 11, 12, 13, 14, 15, 20, 22, 26, 32, 43, 76, 93, 164, 156 |
Penaeus seliferus ' Dameier, Schexnayder |
 Grass shrimp 13, 26
| Palaemongles pugio Dameier, Schexnayder
Spiny iobster
Panulirus argus Dameier, Schexnayder
Blue crab 13, 22, 28, 43, 118, 200
Callinectes sapidus Dameier, Schexnayder
Gulf stone crab 13
Menippe adina Dameier, Schexnayder
8ull shark 9, 46, 88
Carcharhinus leucas Dameier, Schexnayder
Tarpon 46, 88
Megalops atlanticus Dameier, Schexnayder
Alabama shad 46, 71, 88
Alosa alabamae Dameier, Schexnayder
Guif menhaden g, 113, 22, 26, 43, 46, 49, 57, 71, 86, 87, 88, 90, 95, 163, 164, 167, 169, 188, 191, 200
Brevoortia patronus  Dameier, Schexnayder

'! Yellowlin menhaden

Brevoortia smithil Dameier, Schexnayder |
Gizzard shad g, 13, 26, 46, 57, 88, 163, 164, 188, 200 |
Dorosoma cepedianum Dameier, Schexnayder |
Bay anchovy 9 13, 22, 26, 43, 46,57, 71, 88, 95, 164, 188 E
Anchoa mitchilli Dameier, Schexnaycer ]
Hardhead catfish 9,13, 26, 46,57, 71,88, 163, 164
Arius lelis Dameier, Schexnayder |
Sheepshead minow 9, 26, 43, 46, 57,70, 71,88, 163, 164 ;
Cypringdon varnegatus Dameier, Schexnayder |
Gult iiiifish g, 26, 43, 46, 57,70, 71, 88, 163, 164 '!
Fundulus grandis Dameier, Schexnayder i
Allantic siversides 9, 13, 26, 43, 46, 57, 71, 88, 163, 164, 200 |
Menidia specigs Dameier, Schexnayder =
Snock g1 |
Cenlropomus undecemalis Dameier, Schexnayder |
Biuefish 26, 46, 57,71, 88 ;
Pormatomus saltainx Dameier, Schexnayder :
Biue runner 71, 80, 88 i
Caranx crysus Dameier, Schexnayder -
Crevaile jack 9,13, 46, 57, 71, 80, 88, 95,164
___Caranx hippos Dameier, Schexnayder
Florida pompano 6,9, 13,17, 18, 46, 57, 71, 80, 88, 164
Jrachinotus carolinus Damegier, Schexnayder
Gray snapper 9, 46, B8, 164
___Lutianus griseus Dameier, Schexnayder
Sheepshead 9, 13, 26, 46, 48, 57,67, 71, 88, 163, 164
Archosargus probatocephalus | Dameier, Schexnayder
Pinfish g, 26, 46, 48, 57,67, 71, 88, 163, 164
Lagodon rhomboides Dameier, Schaxnayder
Silver perch 9,13, 26, 46,57, 71, 88, 95, 164
Bairdiella chysoura Dameier, Schexnayder
Sand seatrout g, 13, 22, 26, 43, 46, 49, 57,71, 88, 95, 164
Cynascion arenarius Rameier, Schexnayder
Spotled seatrout 9, 13, 26, 43, 46, 57, 71, 88, 95, 102, 104, 152, 163, 164, 169
Cynoscion nebulosus Dameier, Schexnayder
Spot g9, 13, 22, 26, 43, 46, 49, 57, 71, 74, 85, 86, 87, 88, 95, 156, 163, 164, 188
Leiostomus xanthurus Dameigr, Schexnayder a
Atlantic croaker 9, 13, 22, 26, 43, 46, 49, 57, 71, 74, 86, 85, 87, 88, 95, 156, 159, 164, 169, 188, 200 i
Micropogonias ungulatus Dameier, Schexnayder =
Black drum 9, 26, 46, 50, 71, 88, 163, 164
Pogonias cromis Dameier, Schexnayder
Red drum 16, 26, 46, 49, 71, 88, 103, 152, 163, 164, 189
| Scigenops oceflatus Dameier, Schexnayder
| Striped mulket 9, 26, 43, 46, 49, 71, B8, 163, 164, 200
| Mugil cephalus Dameier, Schexnayder
Code goby 46, 88
Gobiosoma robusitum Dameier, Schexnayder
Spanish mackere! 9,13, 26, 46, 48, 49, 71, 88, 164
Scomberomorts maculatus Dameier, Schexnayder
Gulf fliounder 71,164
Paralichthys albiguita Dameier, Schexnayder, Thompson
Southern floundar 9, 13, 26, 46, 57,71, 72, 88, 95, 164 |
Paralicthys tethostigma Dameier, Schexnayder

Numbers carrespond to references listed in Appendix 4, References, pp. 73-82.

Names ¢orrgspond 10 individuals listed in Appendix 3, Personal Communicatons, p. 71.
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Appendix 2, continued. Table of references and personal communications

Species Terrebonne/Timbalier Bays
'Bay scaliop

Argopecten irradians Adkins, Bourgeais, Gulllory
American oyster

Crassostrea virginica Adkins, Bourgeols, Guillory
Common rangia

Rangla cuneala Adkins, Bourgeois, Guillory
Hard ciam 63

Mercenaria species Adkins, Bourgeois, Guillory
Bay squid 3,13

Lolliguncula brevis Adkins, Bourgeols, Guillory
Brown shrimp 3, 11,12, 13, 22, 63, 76, 90, 195, 196

Peneaus azlecus Adkins, Bourgeois, Guillory
Pink shrimp 3,11,13

Peneaus duorarum Adkins, Bourgeois, Guiliory
White shrimp 3,11,12, 13,22, 76, 131, 196

Penaeus seliferus Adking, Bourgeois, Guillory
Grass shrimp 3,13

Palaesmoneles pugio Adkins, Bourgeols, Guillory
Spiny lobster
___Panulirus arqus Adkins, Bourgeois, Guitiory
Blue crab 1,2,3,13,22, 63

Callinectes sapidus
Gulf stone crab 2,3
___Menippe adina Adkins, Bourgeols, Guillory
Bull shark 2,4

Carcharhinus leucas Adkins, Bourgeois, Guillory
Tarpon 4

Megalops atlanticus Adking, Bourgeols, Guiilory
Alabama shad

Alosa alabamae Adking, Bourgeois, Guillory
Gulf menhaden 2,3,13,22,90, 146

Brevoortia patronts Adkins, Bourgeois, Guitiory
Yeliowfin menhaden

Broevoortia smithii Adkins, Bourgeois, Guillory
Gizzard shad 2,3,13,146

Dorosoma cepedianum Adkins, Bourgeois, Guillory
Bay anchovy 3,13, 22, 146

Anchoa mitchilli Adkins, Bourgeois, Guillory
Hardhead catfish 2,3,4,13,146

Arius felis Adkins, Bourgeois, Guillory
Sheepshead minow 3

Cyprinodon vaniegatus Adkins, Baurgeois, Guillory
Gulf Killifish 3

Fundulus grandis Adkins, Bourgeois, Guillory
Atlantic silversides 3

Menidia species
Snook
___Centropomus undecemalis Adkins, Bourgeois, Guillory
Bluefish 2,3, 4,146

Pomatomus saltatrix Adkins, Bourgeois, Guillory
Blue runner 4

Caranx crysus Adking, Bourgeois, Guillory
Crevalle jack 2,3,4,13, 146 |

Caranx hippos Adkins, Bourgeais, Guillory
Florida pompano 2,4

Trachinolus carolinus Adkins, Bourgeois, Guillory
Gray snapper 3,4

Lutianus griseus Adkins, Bourgeois, Guillory
Sheepshead 2,3, 4

Archosargus probatocephalus | Adkins, Bourgeois, Guillory
Pinfish 2,3,4,13

Lagodon rhomboides
Silver perch 2,3,13, 146

Bairdielia chysoura Adkins, Bourgeols, Guillory
Sand seatrout 2,3,13,22, 146

Cynoscion arenarius
Spatted seatrout 2,3, 4, 13,146

Cynoscion nebulosus Adkins, Bourgeois, Guillory
Spot 2,3,4,13,22,146

Leiostomus xanthurus Adkins, Bourgeois, Guillory
Allantic croaker 2,3,4,13,22, 146

Micropogonias unduiatus Adkins, Bourgeois, Guillory
Black drum 2,3

Pogonias cromis Adkins, Bourgeois, Guillory
Hed drum 2,3,4,189

Sciaenops ocellalus Adkins, Bourgeois, Guillory
Striped muliet 2, 3,13

Mugil cephalus Adkins, Bourgeois, Guillory
Code gaoby

Gobigsoma robustum Adkins, Bourgeois, Guillory
Spanish mackerai 2,3,4,146

Scomberomorus maculatus  { AdKins, Bourgeois, Guillory
Guit flounder

Paralichthys albigutta Adkins, Bourgeois, Guillory, Thompson
Southearn fiounder 2,3 4, 13,146

Paralicthys lethostigma Adkins, Bourgenis, Guillory

Numbers correspond 1o references listed in Appendix 4, References, pp. 73-82.
Names correspond 1o Individuals listed in Appendix 3, Personal Communications, p. 71.
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Crassostrea virginica

Juneau, D. Rogers

Species Atchafalaya/Vermilion Bays

Bay scaliop |
Argopecten irradians Juneau, D. Hogers |

American oyster 93

Common rangia
Rangia cuneaia

52, 82,83, 112,126

Juneau, D. Rogers

Hard clam =
. Mercaenana species Juneau, D. Rogers
'Bay squid 13, 119 |
Lolliguncuia brevis Juneau, D. Rogers |
Brown shrimp 11, 12,13, 22, 51, 52, 76, 101, 105, 110, 119, 120, 125, 160, 193, 194 ;
Paneaus aztecus Juneau, D, Ragers ;
Pink shrimp |
Peneaus duorarum Juneay, D. Hogers
White: shrimp 11,12, 13, 22, 51, B2, 76,101, 105, 119, 120, 125, 131, 160, 193, 194,196
FP.2naeus setiferus Juneau, D. Rogers
Grass shnmp 13 105, 114, 119, 125, 160, 193, 184
Falaemoneles pugio Juneau, D. Rogers
Spiny lobster
Panulirus argus Juneau, D. Rogers _
Eiue crab 13, 22, 51,52, 105, 114, 119, 125, 143, 160, 193, 194 |
| ___Callinectes sapidus Juneau, D. Rogers
Gulf stone crab 13, 119 |
Menippe adina Juneau, D. Rogers i
Bull shark 24,46, 138 |
Carcharhinus (gucas Juneau, D. Hogers
Tarpon 138 |
Megaiops atlanticus Juneau, D. Rogers |
Alabama shad l
Alosa alabamae Juneau, D. Rogers 5
QuIf menhaden 13 22, 44 45 46,47,51,52,114, 119, 125, 138, 144, 160, 178, 193, 194 j
. Brevoortia patronus Juneau, D. Rogers |
Yellowfin menhaden 138 |
Brevoortia smithif Juneau, D. Rogers :
Gizzard shad 13, 46, 52, 79, 105, 114, 119, 125, 126, 138, 144,178,193, 194 |
Dorosoima cepedianum Juneauy, D. Rogers j
Bay anchovy 13, 22 48,52, 1056, 114, 119, 125, 138, 144, 160,178, 184 ';
Anchoa mitchilli Juneau, D. Rogers ,
Hardhead catfish 13, 46, 52, 105, 119, 125, 138, 144,178,193, 154
Arius leiis Juneau, D. Rogers
| Sheepshead minow 46, 105, 114, 119, 138, 160, 178, 193, 194
. Cyprinodon variegatus Juneau, D. Rogers
Gulf killifish 146, 105, 114, 119, 138, 160, 178, 154
Fundulus grandis Juneau, D. Rogers
Atlantic silversides 46, 105, 114, 119, 138, 144, 160, 178, 193, 194
Menidia species Juneau, D. Rogers
SnooK
Centropomus undecemalis Juneau, D. Rogers
Bluefish 115, 178
Pomatomus saltalrix Juneau, D. Rogars
Blue runner 115
Caranx crysus Juneau, D. Rogers
Crevalle jack 46, 51, 105, 114, 119, 138, 144, 178, 154
Caranx hippos Juneau, D. Rogers
Florida pompano 138, 178
Trachinolus carolinus Juneay, D. Rogers
Gray snapper 178
Luljanus griseus Juneau, D. Rogers
Sheepshead 13, 46, 51, 52, 114,105, 1198, 120, 138, 144,178, 193, 194

£
:

Archosargus probatacephalus

Juneau, D. Rogers

Pinfish 46, 52, 105, 114, 119, 125, 138, 144, 178, 193, 194 r
{.agodon rhomboides Juneau, D. Rogers ‘
Silver perch 13,46, 1056, 114, 119, 125, 138, 144, 178, 194
Bairdiella chysoura Juneau, D. Rogers
Sand seatrout 13, 22, 46, 51, 52, 105, 114, 119, 120, 125, 138, 144, 160, 178, 194
Cynascion arenarnus Juneau, D. Rogers
Spotted seatrout 13, 46, 51, 52, 105, 109, 119, 125, 138, 144, 178
Cynoscion nebulosus Juneau, D. Rogers _ -
Spot 13, 22, 46, 51, 52, 105, 114, 119, 120, 125, 138, 144, 160, 178, 193, 194
Leigstomus xanthurus Juneau, . Rogers
Atlantic croaker 13, 22, 46, 51, 105, 114, 119, 120, 125, 138, 144, 160, 178, 193, 194
Micropogonias unduialus Juneau, D. Rogers _ !
Black drum 13, 46, 52, 105, 114, 119, 120, 125,138, 144, 178, 193, 194 |
Pogonias cromis Juneau, D. Rogers _
Red drum 46, 119, 125, 138, 178, 189, 193, 184 }
Sciaenops oceliatus Juneau, D. Rogers
Striped muilet 46, 51,52, 79, 105, 114, 119, 126, 138, 144, 160, 178, 193, 184
Mugil cephalus Juneau, D. Rogers
 Code goby
. Gobiosoma robustum Juneau, D. Rogers
Spanish mackerel 13,51, 119, 138, 144, 178
Scomberomorus macuialus | Juneau, D. Hogers
Gulf iounder k
Paralichthys albigutia Czapla, Juneau, D. Rogers, Thompson
Southerm flounder 13, 46, 51, 52, 105, 119, 120, 125, 138, 144, 178, 193, 194
Paraficthys iethostigma Juneau, D. Hogers

Numbers correspond 1o references listed in Appendix 4, References, pp. 73-32.
Names correspond 10 individuals listed in Appendix 3, Personal Communications, p. 71.
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Centropomus undecemalis

Species Calcasieu Lake
Bay scallop
| Argopeclen irradians Carver, Ferguson, B. Rogers
Amaerican oyster 83, 185, 197
Crassosirea virginica Carver, Ferguson, B. Rogers
Common rangia 75,112
Rangia cuneala Carver, Ferguson, B. Hogers
Hard clam
Mercenaria species Carver, Ferguson, B. Rogers
Bay squid 10, 13, 115, 187
Loftiguncula brevis Carver, Ferquson, B. Rogers
Brown shrimp 11,12, 13, 22, 75, 76, 90, 98, 107, 108, 115, 124, 132, 150, 157, 158, 195, 186
Peneaus aztecus Carver, Ferguson, B. Rogers
Pink shrimp
Peneaus duorarum Carver, Ferguson, B. Rogers
White shrimp 11,12, 13, 22, 76, 107, 108, 115, 132, 150, 1567, 158, 196
___Penaeus setiferus Carver, Ferguson, B. Rogers
Grass shrimp 13, 75, 107, 157, 158
Palaemoneles pugio Carver, Ferguson, B. Rogers
Spiny lobster
Panulirus argus Carver, Ferguson, B. Rogers
Blue crab 13, 22,75, 98, 107, 108, 115, 157, 158
Callinecles sapidus Carver, Ferguson, B. Rogers
Guif stone crab 13, 158
Menippe adina Carver, Ferguson, B. Rogers
Bull shark 7
Carcharhinus leucas Carver, Ferguson, B. Hogers
Tarpon
Megalops atlanticus Carver, Ferguson, B. Rogers
Alabama shad
Alosa alabamae Carver, Ferguson, B. Rogers
Gult menhaden 7. 13, 22, 64, 66, 90, 98, 107, 108, 115, 132, 157, 158, 165, 166, 184, 186
Brevoortia patronus Carver, Ferguson, B. Bogers
Y ellowfin menhaden 151
Brevoortia smithii Carver, Ferguson, B. Rogers
Gizzard shad 7.13,864, 107, 151, 158
Dorosoma cepedianum Carver, Ferquson, B. Rogers
Bay anchovy 7.13, 22, 66, 98, 107, 108, 115, 151, 157, 158, 184, 186
Anchoa mitchilli Carver, Ferquson, B. Rogers
Hardhead catfish 7,13, 107, 115, 151, 157, 1568
Arius lolis Carver, Ferguson, B. Rogers
Sheepshead minow 7.64 107, 1561, 157,158
Cyprinodon variegatus Carver, Ferguson, B. Hogers
Gulf killifish 7,107, 151,157
Fundulus grandis Carver, Ferguson, B. Hogers
Atlantic silversides 13, 64, 107, 151, 157, 158
Menidia species Carver, Ferguson, B. Rogers
Snook

Carver, Ferguson, B. Rogers

Bluefish

7

Pomatomus salfatrix Carver, Ferguson, B. Rogers
Biue runner
Caranx crysus Carver, Ferguson, B. Rogers
Crevalle jack 13,115, 151, 148
Caranx hippos Carver, Ferguson, B. Rogers
Florida pompang 17,18, 115, 158
Trachinotus caroiinus Carver, Ferguson, B. Rogers
Gray shapper 158
Lutjanus griseus Carver, Ferguson, B. Rogers
Sheepshead 7,13, 107,115, 151, 158
Archosargus probatocephalus [ Carver, Ferguson, B. Hogers
Pinfish 7,13,115, 158
Lagodon rhomboides Carver, Ferguson, B. Rogers
Silver perch 7,13,115, 151, 168
Bairdiefla chysoura Carver, Ferguson, B. Rogers -
Sand seatrout 7,13, 22,34, 36, 98, 107, 108, 115, 151, 157, 158, 166, 193
Cynoscion arenarius Carver, Ferguson, B. Rogers
Spotied seatrout 7,153,107, 108, 109, 115, 1561, 157, 158
Cynascion nebulosus Carver, Ferguson, B. Rogers
Spot 7. 13, 22, 34, 36, 107, 108, 115, 151, 158
| elostomus xanthurus Carver, Ferguson, B. Rogers
Atlantic croaker 7.8, 13,22, 31, 34, 35, 36, 98, 107, 108, 115, 123, 132, 1561, 157, 158, 188, 188
Mic as undulatus Carver, Ferguson, B. Bogers

Black drum 7,13, 34, 36, 115, 158
Pogonias cromis Carver, Ferquson, B. Rogers
Red drum 7,133,107, 115, 151, 157, 158, 189
Sciaenops ocellatus Carver, Ferguson, B. Rogers
Striped mullet 7.13,98, 107, 108, 115,137,151, 1567, 158
Mugil cephalus Carver, Ferguson, B. Rogers
Code goby 158 .
Gobiosoma robiustum Carver, Ferguson, B. Rogers
Spanish mackerel 7,113,115, 158
Scomberomorus maculatus | Carver, Ferquson, B. Hogers
Gulf fiounder 158
Paralichthys albigiitia Carver, Czapla, Ferguson, B. Rogers, Thompson
Southern flounder 7.13,107, 115,151, 167,158
Paralicthys lethostigma Carver, Ferqguson, B. Rogers

Numbers comespond to references listed in Appendix 4, Relerences, pp. 73-82.
Names correspond to individuals listed in Appendix 3, Personal Communications, p. 71.
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Appendix 3. Personal communications

Name Affiliation

Adkins, G.B. L ovisiana Department of Wildlife and Fisheries, Borg, LA
Ancelet, R.  Louisiana Department of Wildlife.and Fisheries, New Orleans, LA
Bourgeois, M. Louisiana Department of Wildlife and Fisheries, Borg, LA

Carver, D.C. | ouisiana Department of Wildlife and Fisheries, Lake Charles, LA
Czapla, T.E. National Marine Fisheries Service, Galveston, TX

Dameier, J. Louisiana Department of Wildlife and Fisherigs, Baton Rouge, LA
Demoran, W. Gulf Coast Research Laboratory, Ocean Springs, MS

Ferguson, T. Louisiana Department of Wildlife and Fisheries, Lake Charles, LA
Guillory, V. Louisiana Department of Wildlife and Fisheries, Borg, LA

Herke, W. L ouisiana State University, Baton Rouge, LA

Juneau, C.L. | ouisiana Department of Wildlife and Fisheries, New Iberia, LA
Rogers, B. Louisiana State University, Baton Rouge, LA

Rogers, D. Louisiana State University, Baton Rouge, LA

Savoie, L.B. Louisiana Department of Wildlife and Fisheries, New Orleans, LA

Schexnayder, M.

Soniat, T.
Waller, R.

Warren, J.R.

Louisiana Department of Wildlife and Fisheries, Baton Rouge, LA
University of New Orleans, New Orleans, LA
Gulf Coast Research Laboratory, Ocean Springs, MS

Gulf Coast Research Laboratory, Ocean Springs, MS

71




Appendix 4. Retferences

1. Adkins, G. 1972. Notes on the occurrence and
distribution of the rhizocephalan parasite (Loxothyla-
cus texanus Boschma) of the blue crabs (Callinectes
sapidus Rathbun) in Louisiana estuaries. Louisiana
Wild Life and Fisheries Commission Oyster Water
Bottoms and Seafood Division, Technical Builetin No.
2:13p.

2. Adkins, G., and M.J. Bourgeois. 1982. An evalu-
ation of gill nets of various mesh sizes. Louisiana
Department of Wildlife and Fisheries Technical Bulietin
Number 36: 59 p.

3. Adkins, G., and P. Bowman. 1976. A study of the
fauna in dredged canals of coastal Louisiana. Louisi-
ana Wildlife and Fisheries Commission Technical
Bulletin Number 18: 72 p.

4. Adkins, G., V. Guillory, and M. Bourgeois. Unpub-
lished Manuscript. An access point survey of recrea-
tional saltwater anglers. Project No. 2- 349-R, Louisi-
ana Department of Wildlife and Fishenes : 43 p.

5. Adkins, G., J. Tarver, P. Bowman, and B. Savoie.
1979. A study of the commercial finfish in coastal
Louisiana. Louisiana Department of Wildlife and Fish-
eries Technical Bulletin Number 29: 87 p.

6. Allen, K.O., and J.W. Avault, Jr. 1970. Effects of
salinity and water quality on survival and growth of

juvenile pompano, Trachinotus carolinus. Coast. Stud.
Bull. 5: 147-155.

7. Arnoldi, D.C. 1982. Certain aspects of the life
history and habits of spotted seatrout in Calcasieu
Lake, Louisiana. Louisiana Department of Wildlife and
Fisheries, D-J CCompletion Repont, Project F-32. 97

p.

8. Amoldi, D.C., W.H. Herke, and E.J. Clairain, Jr.
1973. Estimate of growth rate and length of stay in a
marsh nursery of juvenile Atlantic croaker, Micropogon
undulatus (Linnaeus), “sandblasted” with fluorescent
pigments. Proc. Guif & Carib. Fish. Inst. 26: 158-172.

9. Bahr, L.M., and J.J. Hebrard. 1976. Baratarna
Basin: Biological characterization. Center for Wet-
lands Resources, LSU, Baton Rouge. Sea Grant
Publication Number LSU-T-76-005 : 144 p.

10. Bane, G.W., R.L. Allen, J.H. Render, T. Farooqi,
and A.C. Wagner. 1985. Biology, ecology and eco-
nomics of squid and butterfish off the northern Guif of
Mexico. Quarterly Report, July 1985, Coastal Fisher-
ies Institute, Center for Wetlands Resources, LSU,

Baton Rouge, LA. LSU-CFI|-85-24 : 126 p.

11. Barrett, B.B., and M.C. Gillespie. 1975. 1975
Environmental conditions relative to shrimp production
in coastal Louisiana. Louisiana Wildlife and Fisheries
Commission Technical Bulletin Number 15: 22 p.

12. Barrett, B.B., and M.C. Gillespie. 1973. Pnmary
factors whichinfluence commercial productionincoastal

_ Louisiana. Louisiana Wild Life and Fisheries Commis-

sion, New Orleans, Louisiana 9: 28 p.

13. Barrett, B.B., J.L. Merreli, T.P. Morrison, M.C.
Gillespie, E.J. Ralph, and J.F. Burdon. 1978. A study
of Louisiana’s major estuaries and adjacent offshore
waters. Louisiana Depariment of Wildlife and Fisher-
ies Technical Bulletin Number 27: 197 p.

14. Barrett, B.B., and E.J. Ralph. 1976. 1976 Envi-
ronmental conditions relative to shrimp production in
coastal Louisiana. Louisiana Wildlife and Fisheries
Commission Technical Bulletin Number 21: 20 p.

15. Barrett, B.B., and E.J. Ralph. 1977. 1877 Environ-
mental conditions relative to shrimp productionin coastal
Louisiana along with shrimp catch data for the Gulf of
Mexico. Louisiana Department of Wildlite and Fisher-
ies Technical Bulletin Number 26: 16 p.

16. Bass, R.J., and J.W. Avault. 1975. Food habits,
length-weight relationship, condition factor, and growth
of juvenile red drum, Sciaenops ocellata. Transactions
of the American Fisheries Society 104: 35-45.

17. Bellinger, J.W., and J.W. Avault, Jr. 1970. Sea-
sonal occurrence, growth, and length-weight relation-
ship of juvenile pompano, Trachinotus carolinus, in
Louisiana. Trans. Amer. Fish. Soc. 99(2): 353-358.

18. Bellinger, J.W., and J.W. Avault Jr. 1971. Food
habits of juvenile pompano, Trachinotus carolinus, in
L ouisiana. Trans. Amer. Fish. Soc. 100(3): 486-494.

18. Benson, N.G. {editor). 1982. Life history require-
ments of selected finfish and shellfish in Mississippi
Sound and adjacent areas. U.S. Fish Wildl. Ser., Off.
Biol. Ser., FWS/OBS-81/51 : 97 pp.

20. Blackmon, J.H., Jr. 1974, Observations on the
emigration of the brown shrimp, Penaeus aztecus,
through a tidal pass in the Caminada Bay, Louisiana,
area. M.S. Thesis, Louisiana State University, Baton
Rouge, LA : b8 p.

21. Boothby, R.N., and JW. Avault. 1871. Food
habits, length- weight relationship, and condition factor
of the red drum {Sciaenops ocellata) in Southeastern

73




Appendix 4, continued. Retferences.

Louisiana. Transactions of the American Fisheries
Society 100: 290-295.

22. Boudreaux, C., G. Adkins, J. Shepard, R. Dugas,
V. Guillory, and A. Scarborough-Bull. 1988. Assess-
ment and management of Louisiana’s coastal fisher-
ies. Annual Report. Completion Report, Project No. 2-
412-R, Interjurisdictional Fisheries Research Act {(PL99-
659), NOAA/NMFS/St. Petersburg, FL : 214 p.

23. Burke, WW,, lll. 1976. Verical and horizontal
distribution of macroinvertebrates on cord grass,
Spartina alternifiora, in a Louisiana salt marsh. MS

Thesis, Louisiana State University, Baton Rouge, LA:
117 p.

24, Caillouet, C.W., Jr, W.S. Perret, and B.J. Fontenot,
Jr. 1969. Weight, length and sex ratio of immature buti
sharks, Carcharhinus leucas, from Vermilion Bay,
Louisiana. Copeia 1369 196-197.

25 Cave, R.N. 1978. Predator-prey relationships
involving the American oyster, Crassostrea virginica
(Gmelin), and the black drum, Pogonias cromis (Lin-
neaus), in Mississippi Sound. M.S. Thesis, Southeast-
ern Louisiana University, Hammond, LA: 43 p.

26. Chambers, D.G. 1980. An analysis of nekton
communities in the upper Barataria Basin, Louisiana.

M.S. Thesis, Louisiana State University, Baton Rouge,
LA: 286 p.

27. Chatry, M., and M.J. Millard. 1986. Effects ot the
1983 floodwaters on oysters in Lake Borgne, the
Louisiana marsh, western Mississippi Sound, and the
Chandeleur Sound. Contributions of the Marine Re-
search Laboratory, 1880-13885, Louisiana Department
of Wildlife and Fisheries Technical Bull. No. 40: 1-13.

28. Christmas, J.Y., G. Gunter, and P. Musgrave.
1966. Studies of annual abundance of postlarval
penaeid shrimp in the estuarine waters of Mississippi,
as related to subsequent commercial catches. Gulf
Res. Rept. 2{2): 177-212.

29. Christmas, J.Y., Langley, and T. Van Devender.

1976. Investigations of commercially important shrimp
in Mississippi.

30. Christmas, J.Y., and R.S. Waller. 1973. Coopera-
tive Gulf of Mexico estuarine inventory and study
Mississippi. MS. Mar. Conserv. Com., Ocean Springs,
MS. 320-434.

31. Clairain, E.J., Jr. 1974. Correlations between
environmental factors and emigration of juveniie Atlan-
tic croaker, Micropogon undulatus, from a Louisiana

marsh nursery. M.S. thesis, Louisiana State Univer-
sity, Baton Rouge, LA: 116 p.

32. Condrey, R.E., J.G. Gosselink, and H.J. Bennett.
1972. Comparison of the assimilation of different diets

by Penaeus setiferus and P. aztecus. Fishery Bulletin
70(4): 1281-1292.

33. Cook, F.A. 1959. Freshwater Fishes in Missis-
sippi. -Miss. Game.& Fish Comm. 239 pp.

34. Cowan Jr., J.H. 1985. The distribution, transport
and age structure of drums (family Sciaenidae) spawned
in the winter and early spring in the continental shelf
waters off west Louisiana. Unpub. MS thesis, La. St.
Univ., Baton Rouge, La. : 185 pp.

35. CowanJr., J.H. 1988. Age and growth of Atlantic
croaker, Micropogonias undulatus , larvae collected in
the coastal waters of the northern Gulf of Mexico as
determined by increments in saccular otoliths. Buit.
Mar. Sci. 42: 349-357.

36. Cowan, J.H., Jr, and R.F. Shaw. 1988. The
distribution, abundance, and transport of larval sci-
aenids collected during winterand early springfromthe
continental shelf waters off west Louisiana. Fishery
Bulletin 86: 129-142.

37. Danker, S.A. 1979. A food habit study of the
spotted seatrout, Cynoscion nebulosus, in Mississippi
Sound and adjacent areas. Unpubl. M.S. thesis, Mis-
sissippi State University, Mississippi St., Mississippi :
45 pp.

38. Darnell, R.M. 1958. Food habits of fishes and
larger invertebrates of Lake Pontchartrain, Louisiana,

an estuarine community, Publ. Inst. Mar. Sci. 5: 353-
416,

39. Darnell, R.M. 1959. Studies on the life history of
the blue crab {Callinectes sapidus Rathbun) in Louisi-
ana waters. Transactions of the American Fisheries
Society 88: 254-304.

40. Darnell, R.M. 1861. Trophic spectrum of an
estuarine community, based on studies of Lake
Pontchartrain, Louisiana. Ecology 42(3): 553-568.

41. Davis, J.T., B.J. Fonlenot, C.E. Hoenke, A.M.
Williams, and J.S. Hughes., 1970. Ecological factors
affecting anadromous fishes of Lake Pontchartrain and
its tributaries. Louisiana Wildlife and Fisheries Com-
mission Fisheries Bulletin Number 6: 63 p.

42. Dawson, C.E. 1966. Studies on the gobies
(Pisces: Gobiidae) of Mississippi Sound and adjacent

74



Appendix 4, continued. References.

waters. |. Gobiosoma. Amer. Midl. Nat. 76(2): 379-
409.

43. Day, J.W., Jr, W.C. Smith, P.R. Wagner, and W.C.
Stowe. 1975. Community structure and carbon budget
of a salt marsh and shallow bay estuarine system in
Louisiana. Louisiana State University Publication 72-
04: 1-79. |

44. Deegan, L.A.. 1985.. The population ecology and - -

nutrient transport of gulf menhadenin Fourleague Bay,
Louisiana. Unpub. M.S. thesis, Louisiana St. Univ.,
Baton Rouge, LA. : 137 pp.

45. Deegan, L.A. 1986. Changes in body composition
and morphology of young-of-the-year gulf menhaden,
Brevoortia patronus Goode, in Fourleague Bay, Louisi-
ana. J. Fish Biol.29: 403-415.

46. Deegan, L.A., and B.A. Thompson. 1985. The
ecology of fish communities in the Mississippi River
deltaic plain. /n A. Yanez-Arancibia (Editor), Fish
Community Ecology in Estuaries and Coastal Lagoons:
Towards an Ecosysiem Integration. DR (R) UNAM
Press, Mexico City. Pp. 35-56.

47. Deegan, L.A., and B.A. Thompson. 1987. Growth
rate and life history events of young-of-the-year gulf
menhaden as determined from otoliths. Transactions
of the American Fisheries Society 116: 663-667.

48. DeVries, D.A.,K.L. Lang, D.B. White, C.B. Grimes,
and J.H. Finucane. 1989. Age, growth, and food of
larval and post-larval king and Spanish mackeret
(Abstract). Abstracts from a Symposium titled:; “L.and-
Sea Interactions in the Northern Guilf of Mexico”,
LUMCON, Cocodrie, LA : 2.

49, Ditty, J.G. 1986. Ichthyoplankton in neritic waters
of the northern Gulf of Mexico off Louisiana: composi-
tion, relative abundance, and seasonality. Fishery
Bulletin 84(4): 935-2486.

50. Dugas, C.N. 1986. Food habits of black drum,
Pogonias cromis, in southeast Louisiana with empha-
sis on their predation of the American oyster, Crassos-
trea virginica. Louisiana Department of Wildlife and
Fisheries Technical Bulletin Number 40: 32-38.

51. Dugas, R.J. 1870. An ecological survey of
Vermilion Bay, 1968- 1968. Unpub. M.S.thesis, La. St.
Univ., Baton Rouge, La. : 108 pp. |

52. Dugas, R.J. 1975. Variation in day-night trawl
catches in Vermillion Bay, Louisiana. Louisiana Wild-
life and Fisheries Commission Technical Bulletin
Number 13: 13 p.

53. Dugas, R.J. 1977. Oyster distribution and density
on the productive portion of state seed grounds in
southeastern Louisiana. Louisiana Department of
Wwildlife and Fisheries Technical Bulletin Number 23:
27 p.

54. Dugas, R.J. 1979. Some observations onthe post-
construction effects of the Mississippi River - Gulf
Qutlet on Louisiana oyster production. Contributions

of the Marine Research Laboratory - 1977, Louisiana

Department of Wildlife and Fisheries Technical Bulletin
Number 28: 1-15.

55. Dugas, R.J. 1980. A status report on commercial
clamming efforts in Louisiana. Contributions of the
Marine Research Laboratory - 1978, Louisiana Depart-
ment of Wildlife and Fisheries Technical Bulletin Number
31: 23-32.

56. Dugas, R.J., JW. Tarver, and L.S. Nutwell. 1974.
The mollusk communities of Lakes Pontchartrain and
Maurepas, Louisiana. Louisiana Wild Life and Fisher-
ies Commission Technical Bulletin Number 10: 13 p.

57. Dunham, F. 1972. A study of commercially
important estuarine-dependent industrial fishes. Lou-
isiana Wildlife and Fisheries Commission Technical
Bulletin Number 4: 63 p.

58. Edwards, E.J. 1967. Studies on populations of
Anchoa mitchilli Cuvier & Valenciennes in Mississippi
Sound, with special reference to the life cycle and
seasonal variations in abundance. Unpubl. M.S. the-
sis, Univ. of Mississippi: 27 pp.

59. Edwards, J.C. 1967. Production of the marine
shrimp (Penaeus fluviatilis Say and Penaeus aztecus
lves) in Texas and Louisianawaters, and the refation of
rainfall and freshwater drainage. M.S. thesis, Univer-
sity of Mississippi, University, MS.

60. Eleuterius, C.K. 1978. Location of the Mississippi
Sound oyster reefs as related to salinity of bottom
waters during 1973- 1975. Gulif Res. Rept. 6(1):17-23.

61. Etzold, D.J. and J.Y. Christmas (eds.). 1978. A
Mississippi marine finfish management plan. Miss.-
Ala. Sea Grant Consort. MASGP-78-046 : 36 pp.

62. Fairbanks, L.D. 1963. Biodemographic studies of
the clam Rangia cuneata Gray. Tulane Studies in
Zoology 10: 3-47.

63. Farrell, D.H. 1974. Benthic ecology of Timbalier
Bay, Louisiana, and adjacent offshore areas in reiation
to oil production. Ph.D. Dissertation, Florida State
University, Tallahassee, FL: 164 p.

75




Appendix 4, continued. References.

64. Felley, J.D. 1887. Nekton assemblages of the
Calcasieu River/Lake compiex. /nL.R. DeRouen and
L.H. Stevenson (editors). Ecosystem Analysis of the
Calcasieu River/Lake Complex (CALECO), Final
Report. McNeese State University, Lake Charles, LA.

65. Felley, J.D., and S.M. Felley. 1986. Habitat
partitioning of fishes in an urban, estuarine bayou.
Estuaries 9(3): 208-218.

66. Felley, S.M., M. Vecchione, and S.G.F. Hare.
1987. Incidence of ectoparasitic copepods on ich-
thyoplankton. Copeia 1987: 778- 782.

67. Fitzsimons, J.M., and R.M. Parker. 1985. Karyol-
ogy of the sparid fishes Lagodon rhomboides and
Archosargus probatocephalus (Osteichthyes, Perci-
formes) from coastal Louisiana, North Carolina and
Florida. Proceedings of the Louisiana Academy of
Sciences 48: 86-92.

68. Foltz, DW., and M. Chatry. 1986. Genetic
heterozygosity and growth rate in Louisiana oysters
(Crassostrea virginica). Aquaculture 57: 261-269.

69. Fontenot, B.J., and H.E. Rogillo. 1970. A study of
estuarine sportfishes in the Biloxi marsh complex,
Louvisiana. Louisiana Wildlife and Fisheries Commis-
sion F-8: 1-172.

70. Forman, W. 1368. The ecology of the Cyprinodon-
tidae (Pisces) of Grand Terre Island, Louisiana. MS
Thesis, Louisiana State University, Baton Rouge : 115

o

/1. Fox, L.S., and W.R. Mock, Jr. 1968. Seasonal
occurrence of fishes in two shore habitats in Barataria
Bay. Louisiana Academy of Science 31: 43-53.

72. Fox, L.S., and C.J. White. 1869. Feeding habits
of the southern flounder Paralichthys lethostigma, in
Barataria Bay, Louisiana. Proceedings of the Louisi-
ana Academy of Sciences 32: 31-38.

73. Franks, J.S. 1970. An investigation of the fish
population within the inland waters of Horn island,
Mississippi, a barrier island in the northern Gulf of
Mexico. Gulf Res. Rept. 3(1): 3- 104.

74. Fruge, D.J. and F.M. Truesdale. 1978. Compara-
tive larval development of Micropogon undulatus and
Leiostomus xanthurus (Pisces: Sciaenidae) from the
northern Gulf of Mexico. Copeia 4: 653-648.

75. Gaston, G.R,, and D.P. Weston. 1983. Benthos.
InL.R. DeRouen, R.W. Hann, D.M. Casserly, C. Giam-
mona and V.J. Lascara (editors). West Hackberry

Strategic Petroleum Reserve Site Brine Disposal Moni-
toring, Year !, Final Report, Volume 3: Biological
Oceanography. McNeese State University, Lake
Charles, LA.

76. Gaidry, W.J., lll, and C.J. White. 1873. Investiga-
tion of commercially important penaeid shrimp in Lou-
isiana estuaries. Louisiana Wild Life and Fisheries
Commission Technical Bulletin Number 8: 154 p.

77. Gallagher, R.P., and J.V. Conner. 1980. Spatio-
temporal distribution of ichthyoplankton in the lower
Mississippi River, Louisiana. Proceedings ofthe Fourth
Annual Larval Fish Conference. Pp. 101-115.

78. Garwood, G.P. 1968. Notes onthe life histories of
the silversides, Menidia berylliina (Cope) and Membras
martinica {(Valenciennes) in Mississippi Sound and
adjacent water. Proc. Ann. Conf. Southeast Assoc.
Game Fish Comm. 21: 314-323.

/9. Gingras, L.G. 1882. Seasonal abundance and
distribution of some marine and freshwater fishes in a
Louisiana coastal polluted river. Unpubl. M.S. thesis,
Univ. Southwestern Louisiana: 100 pp.

80. Ginsburg,l. 1952. Fishes of the family Carangidae
of the northern Gulf of Mexico and three related spe-
cies. Publ. Inst. Mar. Sci. 2: 43-117.

81. Ginsburg, I. 1952. Flounders of the genus
Paralichthys and related genera in American waters.
Fish. Bull. 52: 267-351.

82. Gooch, D.M. 1970. Studies on brackish water
clams of the genus Rangiain Louisiana. Proceedings
of the National Shellfish Association 60: 3-4.

83. Gooch, D.M. 1871. A study of Rangia cuneata
Gray, in Vermilion Bay, Louisiana. Unpub. Master’s
thesis, Univ. Southwestern Louisiana: 50 pp.

84. Goodwin, J.M., and A.G. Johnson. 1986. Age,
growth, ang montality of blue runner, Caranx crysocs
fromthe northern Gulf of Mexico:N.E. Gulf Sci. 8:107-
114.

85. Govoni, J.J., A.J. Chester, D.E. Hoss, and P.B.
Oriner. 1985. An observation of episodic feeding and
growth of larval Leiostormus xanthurus in the northern
Gulf of Mexico. Journal of Plankton Research 7; 137-
146.

- 86. Govoni, J.J., D.E. Hoss, and A.J. Chester. 1983.

Comparative feeding of three species of larvalfishes in
the northern Gulf of Mexico: Brevoortia patronus, Lei-
ostomus xanthurus, and Micropogonias undulatus.

76



Appendix 4, continued. References.

Mar. Ecol. 13: 189-199.

87. Govoni, J.J., D.E. Hoss, and D.R. Colby. 1989.
The spatial distribution of larval fishes about the Missis-
sippi River plume. Limnol. Oceanogr. 34(1): 178-187.

88. Guillory, V. 18982. An annotated checklist of the
marine fauna of Grandlsle, L.ouisiana. Contributions of

the Marine Research Laboratory - 1979, Louisiana

Department of Wildlife and Fisheries Technical Bulletin .

Number 35: 1-14.

89. Guillory, V. 1982, A comparison of fish population
in baseline and dredged areas in Lake Pontchartrain.
Contributions of the Marine Research Laboratory -
1979, Louisiana Department of Wildlife and Fisheries
Technical Bulletin Number 35: 63-67.

90. Guillory, V., P. Bowman, and C. White. 1985. Gulf
menhaden bycatch in the Louisiana inshore shrimp
fishery. Proceedings of the Louisiana Academy of
Science 48: 74-81.

91. GQGuillory, V., K. Foote, and E. Melancon. 1985.
Additions to the Grand Isle, Louisiana fish fauna.

Proceedings of the Louisiana Academy of Sciences
48: 82-85.

92. Quillory, V., J. Geagan, and J. Roussel. 1983.
Influence of environmental factors on Gulf menhaden
recruitment. Louisiana Department of Wildlife and
Fisheries Technical Bulletin Number 37: 32 p.

93. Guillory, V., J. Shepard, P. Meier, G. Adkins, and
C. Boudreaux. 1988. Assessment and management
of Louisiana’s coastal fisheries. Annual Report. Com-
pletion Report, Project No.2-436-R, Interjurisdictional
Fisheries Research Act (PL39-659), NOAA/NMFS/St.
Petersburg, FL : 98 p.

94, Gunter, G. 1938. Notes oninvasion of freshwater
by fishes of the Guif of Mexico, with special reference
to the Mississippi- Atchafalaya River system. Copeia
1938 69-72.

95. Gunter, G. 1938. Seasonal variations in abun-
dance of certain estuarine and marine fishes in Louisi-
ana, with particular reference to life histories. Ecologi-
cal Monographs 8: 313-346.

96. Gunter, G. 1953. The relationship of the Bonnet
Carre Spillway to oyster beds in Mississippi Sound and
the “Louisiana Marsh” with a report on the 1950 open-

ing. Publications of the Institute of Marine Science 3:
17-71.

97. Hackney, C.T. and A.A. de la Cruz. 1981. Some
notes on the macrofauna of a oligohaline tidal creek in
Mississippi. Bull. Mar. Sci. 31(3): 658-661.

88. Hartman, R.D., and W.H. Herke. 1987. Relative
selectivity of five coastal marsh sampling gears.
Contributions in Marine Science 30: 17-26.

99. Harvey, E.J. 1971. Observations on the distribu-

_tion of the sea catfish Arius felis larvae with and without

chorion, with respect to salinity in the Biloxi Bay-
Mississippi Sound area. Miss. Acad. Sci. 17:77.

100. Hastings, R.W., D.A. Turner, and R.G. Thomas.
1987. Thefishiauna of Lake Maurepas, anoligohaline
part of the Lake Pontchartrain estuary. Northeast Gulf
Science 9: 83-98.

101. Hebert, H.F. 1968. Abundance and size distribu-
tion of white and brown shrimp in the North Lake area
of Redfish Point, Vermilion Bay, Louisiana, 1965-1967.
Unpub. M.S. thesis, Univ. Southwestern Louisiana: 75

Pp.

102. Hein, S., and J. Shepard. 1979. Spawning of
spotted seatrout in a Louisiana estuarine ecosystem.
Proc. Ann. Conf. S.E. Assoc. Fish & Wild!l. Agencies
33: 451-465.

103. Hein, S., and J. Shepard. 1984. Spawning peak
of red drum (Sciaenops ocellata) in southeast Louisi-
ana. Contributions to Marine Research Laboratory -
1980, Louisiana Department of Wildlife and Fisheries
Technical Bulletin Number 38: 9-11.

104. Hein, S.H., and J.A. Shepard. 1979. A size
disparity between “inside” and “outside” spotted seatrout
(Cynoscion nebulosus) during a three-month study in
south-central Louisiana. Contributions of the Marine
Research Laboratory - 1877, Louisiana Department of
Wildlife and Fisheries Technical Bulletin Number 28:
16-28.

105. Herke, W.H. 1971. Use of natural and semi-
impounded Louisiana tidal marshes as nurseries for
fishes and crustacea. Ph.D. Dissertation, Louisiana
State University, Baton Rouge, LA. 242 p.

106. Herke, W.H., E.E. Knudsen, P.A. Knudsen, and
B.D. Rogers. 1987/. Eftects of semi-impoundment on

fish and crustacean nursery use: evaluation of a “solu-
tion”. Coastal Zone 87 : 2562-2576.

107. Herke, W.H., and B.D. Rogers. 1984. Compre-
hensive estuarine nursery study completed. Fisheries
9: 12-16.

77




Appendix 4, continued. References.

108. Herke, W.H., and B.D. Rogers. 1889. Threatsto
coastal fisheries. (p). In W.G. Duffy, and D. Clark
(Editors), Marsh Management in Coastal Louisiana:
Effects and Issues - Proceedings of a Symposium.
USFWS Biological Report 89(22). 378 p.

108. Herke, W.H., B.D. Rogers, and E.E. Knudsen.
1984. Habits and habitats of young spotted seatrout in
Louisiana marshes. Louisiana Agrnicultural Experiment
Station Research Report 3: 1- 48.

110. Herke, W.H., M\W. Wengent, and M.E. |.aGory.
1987. Abundance of young brown shrimp in natural
and semi-impounded marsh nursery areas: relation to
temperature and salinity. Northeast Gulf Science 9. 9-
28.

111. Hinchee, R.E. 1977. Selected aspects of the
biology of Lake Pontchartrain, Louisiana. Unpub. M.S.
thesis, Louisiana St. Univ., Baton Rouge, LA: 75 pp.

112. Hoese, H.D. 1973. Abundance of the low salinity
clam, Rangia cuneata in southwestern Louisiana.
Proceedings of the National Shellfish Association 63:
99-106.

113. Hoese, H.D., and J.M. Valentine, Jr. 1972. USL
studies on the Chandeleur Islands. University of
SouthwesternbLouisiana Research SeriesNo. 10:60p.

114, Holloway, L.F. 1969. Surface trawl and plankton
studies in an estuary at Marsh island, Louisiana. M.S.
thesis, Louisiana State University, Baton Rouge, LA:
21 p.

115, llg, RJ., T.L. Kirby, and G. Stacy, Ill. 19883.
Nekton (p). /nL.R. DeRouen, R.W. Hann, D.M. Cas-
serly, and C. Giamona (editors), West Hackberry Stra-
tegic Petroleum Reserve Site Brine Disposal Monitor-
ing, Year | Report. Final Repon, Biological Oceanogra-

phy. McCNeese State University, Lake Charles, LA.
7.1-7.111.

116. Jackson, G.A. 1972. A sport fishing survey of
Biloxi Bay and the adjacent Mississippi Sound. Unpub.
M.S.thesis, Miss. St. Univ., Mississippi State, MS : 101

Pp.

117. Jacob, J.W., Jr. 1971. Observations on the
distribution, growth, survival and biomass of juvenile
subadult Penaeus aztecusinsouthern Louisiana. M.S.
thesis, Louisiana State University, Baton Rouge, LA:
63 p.

118. Jaworski, E. 1872. The blue crab fishery of
Barataria estuary. Center for Wetland Resources,
Louisiana State University LSU-SG- 72-01 : 104 p.

119. Juneau, C.L., Jr., and B. Barrett. 1975. An
inventory and study of the Vermillion Bay - Atchafalaya
Bay complex. Louisiana Wildiife and Fisheries Com-
mission Technical Bulletin Number 13: 153 p.

120. Juneau, C.L., Jr., and J.F. Pollard. 1981. A
survey of the recreational shrimp andfinfish harvests of
the Vermilion Bay area and theirimpact oncommercial
fishery resources. Louisiana Department of Wildiife

.and Fisheries Technical Bulletin Number 33: 40 p.

121. Junot, J.A., M.A. Poirrier, and T.M. Soniat. 1983.
Effects of saltiwater intrusion from the inner harbor
navigation canalonthe benthos of Lake Pontchartrain,
Louisiana. Gulf Res. Rept. 7(3): 247-254.

122. Kelley Jr., J.R. 1965. Ataxonomic survey of the
fishes of Delta National Wildlife Refuge with emphasis
upon distribution and abundance. Unpub. M.S. thesis,
La. St. Univ., Baton Rouge, La. ; 133 pp.

123. Knudsen, E.E., and W.H. Herke. 1978. Growth
rate of marked juvenile Atlantic croakers, Micropogon
undulatus, and length of stay in a coastal marsh nurs-
ery in Southwest Louisiana. Transactions of the Ameri-
can Fisheries Society 107: 12-20.

124. Knudsen, P.A., W.H. Herke, and E.E. Knudsen.
1985. Emigration of brown shnmp from a low-salinity
shallow-water marsh. Proceedings of the Louisiana
Academy of Science 48: 30-40.

125. Konikoff, M., and H.D. Hoese. 1989. Marsh
management and fisheries on the State Wildlife Ref-
uge - overview and beginning study ot the effect of
weirs. (p). /In W.G. Dufty, and D. Clark (editors), Marsh
Managementin Coastal Louisiana: Effects and Issues
- Proceedings of a Symposium. USFWS Biological
Report 89(22). 378 p.

126. Lambou, V.W. 1859. Fish populations of back-
water lakes in Louisiana. Transactions of American
Fisheries Society 88: 7-15.

127. Lambou, V.W. 1961. Uiilization of macrocrusta-
ceans forfood by freshwater fishes in Louisiana and its
effects onthe determination of predator-prey relations.
Progressive Fish-Culturist 23: 18-25.

128. lLaska, A.L. 1973. Fishes of the Chandeleur
Islands, Louistana. Ph. D. Dissertation, Tulane Univer-
sily, New Orleans, LA : 260 p.

129. Lee, G. 1937. Oral gestation in the marine
catfish, Galeichthys felis, Copeia 1937(1): 49-56.

78




Appendix 4, continued. References.

130. Levine, S.J. 1980. Gut contents of forty-four Lake
Pontchartrain, Louisiana, fish species. (p). In JH.
Stone (editor), Environmental Analysis of Lake
Pontchartrain, Louisiana, Its Surrounding Wetlands,
and Selected Land Uses.. Center for Wetland Re-
sources, LSU, Baton Rouge, LA. 899-1029.

131. Lyon, J.M., and C.J. Boudreaux. 1983. Move-
ment of tagged white shrimp, Penaegus setiferus, inthe
Northwestern Gulf of Mexico. Louisiana Department of
Wildlife and Fisheries 39: 1-32.

132. Marotz, B.L. 1984. Seasonal movements of
penaeid shrimp, Atlantic croaker, and Gulf menhaden
through three marshland migration routes surrounding
Calcasieu Lake in southwestern Louisiana. M.S. the-
sis, Louisiana State University, Baton Rouge, LA: 192

p.

133. Marotz, B.L., W.H. Herke, and B.D. Rogers.
1990. Movement of gulf menhaden through three
routes in southwestern Louisiana. North American
Journal of Fisheries Management 10: 408-417.

134. May, L.N. 1977. The effects of oil-recovery
operations on the biology and ecology of killifishes ina
Louisiana salt marsh. M.S. Thesis, Louisiana State
University, Baton Rouge, LA : 80 p.

135. Millican, T., D. Turner, and G. Thomas. 1984,
Checklist of the species of fishes in Lake Maurepas,
Louisiana. las 47: 30-33.

136. Milligan, M.R. 1979. Species composition and
distribution of benthic macroinvertebrates in a Missis-
sippt estuary. Unpubl. M.S. thesis, Univ. S. Miss. 258

p.

137. Mills, W.P., lll. 1976. Icthyofauna of Whisky
Chitto Creek, southwest Louisiana. Unpubl. M.S. the-
sis, Univ. Southwestern Louisiana: 53 p. |

138. Norden, C.R. 1966. The seasonal distribution of
fishes in Vermilion Bay, Louisiana. Wisconsin Acad-
emy of Sciences, Aris and Letters 55: 119-137.

139. Overstreet, R.M. 1983. Aspects of the biology of
the red drum, Sciaenops ocellatus, in Mississippi. Gulf
Res. Rept. sup. 1: 45- 68.

140. Overstreet, R.M., and R.W. Heard. 1978. Food
of the Atlantic croaker, Micropogonias unduiatus, trom
Mississippi Sound and the Gulf of Mexico. Guif Res.
Rept. 6(2); 145-152.

141, Parker, J.C. 1971. The biology of the spot,
L eiostomus xanthurustacepede, and Atlanticcroaker,

Micropogon undulatus (Linnaeus), in two Gulf of Mex-
ico areas. Texas A&M Univ. Sea Grant Publ., TAMU-
SG-71-210 : 182 pp.

142. Parker, R.H. 1956. Macro-invertebrate assem-
blages as indicators of sedimentary environments in
East Mississippi delta region. Bulietin of the American
Association of Petroleum Geologists 40: 295-376.

..143. Perret, W.S. 1967. Occurrence, abundance, and

size distribution of the blue crab, Callinectes sapidus,
taken with otter trawl in Vermilion Bay, Louisiana,
1964-65. Proc. Louis. Acad. Sci. 30: 63-69.

144. Perret, W.S., and C.W. Caillouet, Jr. 1974,
Abundance and sizes of fishes taken by trawling in

Vermilion Bay, Louisiana. Bulletin of Marine Science
24. 52-75.

145. Perret, W.S., W.R. Latapie, J.F. Pollard, W.R.
Mock, G.B. Adkins, W.J. Gaidry, and C.J. White. 1971.
Fishes and invertebrates collected in trawl and seine
samples in Louisiana estuaries. /InCooperative Gulf of
Mexico estuarine inventory and study, Louisiana.
Louisiana Wildl. Fish. Com., New Orleans, LA. 41-
105.

146. Perry, A. 1978. Fish of Timbalier Bay and
offshore Louisiana environments collected by trawling.
Rice University Studies : 537-545.

147. Perry, HM. 1975. The blue crab fishery in
Mississippi. Gulf Res. Rept. 5(1): 39-57.

148. Perry, H.M., and D.L. Boyes. 1978. Menhaden
and other coastal pelagic fish. Nat. Mar. Fish. Serv.,
Fisheries Assessment Compl. Rept., Proj. No. PL88-
308-2-215-4. Pp. 169-2086.

149. Perry, HM,, and K.C. Stuck. 1979. The life
history of the blue crab in Mississippi with notes on
larval distribution. Proceedings of the Blue Crab Col-
loquium. Pp. 17-22.

150. Perry, W.G. 1981. Seasonal abundance and
distribution of brown and white shrimp In a semi-

impounded Louisiana coastal marsh. Louis. Acad. Sci.
44: 102-111.

151. Perry, W.G. 1983. Observations of the finfish
standing stock crop, Sabine National Wildlife Refuge.
Proceedings of the Louisiana Academy of Science 46:
17-28.

152. Peterson, G.W. 1986. Distribution, habitat
preferences, and relative abundance of juvenile spot-
ted seatrout and red drum in the Caminada Bay estu-

79




Appendix 4, continued. Relerences.

ary, Louisiana. M.S. thesis, Louisiana State Univer-
sity, Baton Rouge, LA: 96 p.

153. Philomena, A.L. 1983. The distribution of

macrobenthos in Barataria Basin, Louisiana. Unpubl.
M.S. thesis.

154. Pollard, J.F. 1973. Experiments 1o re-establish
historical oyster seed grounds and to control the south-

ern oyster dnll. Louisiana Wild -Life and Fisheries - -

Commission Technical Bulletin Number 6: 82 p.

155. Richmond, E.A. 1968. A supplement{o the fauna
and flora of Hom Island, Mississippi. Gulf Coast Res.
Rept. 2:213-254,

156. Rogers, B.D. 1979. The spatial and temporal
distribution of Atlantic croaker, Micropogon undulatus,
and spot, Leiostomus xanthurus, inthe upperdrainage
basin of Barataria Bay, Louisiana. M.S. thesis, Louisi-
ana State University, Baton Rouge, LA : 96 p.

157. Rogers, B.D., and W.H. Herke. 1985. Estuarine-
dependent fish and crustacean movements and weir
management. Fourth Coastal Marsh and Estuarine
Management Symposium 4: 201-219.

158. Rogers, B.D., and W.H. Herke. 1985. Temporal
patterns and size characteristics of migrating juvenile
fishes and crustaceans in a Louisiana marsh. Louisi-
ana Agricultural Experimental Station, Louisiana State
University Agricultural Center, Baton Rouge, LA, Res.
Rep. No.5:81p.

- 159. Rogers, B.D., and W.H. Herke. 1987. Diel otter
trawl catch of Atlantic croaker, Micropogonias undula-
tus, in a Louisiana estuary. Northeast Gulf Science 9:
147-152.

160. Rogers, D.R. 1989. Eftects of rock and standard
weirs onfish and macrocrustacean communities. M.S.
thesis, Louisiana State University, Baton Rouge : 143

D.

161. Ross, S.T., R.H. McMichael Jr., and D.L. Ruple.
1987. Seasonal and diel variations inthe standing crop
of fishes and macroinvertebrates from a Guif of Mexico
surt zone. Est., Coast., Shelf Sci. 25: 391-412.

162. Rounsefell, G.A. 1964. Preconstruction study of
the fisheries of the estuarine areas traversed by the
Mississippi River-Gulf Oullet Project. Fishery Bulletin
63: 373-393.

163. Ruebsamen, R.N. 1972. Some ecologicat
aspects of the fish fauna of a Louisiana intertidal pond
system. M.S. thesis, Louisiana State University, Baton

Rouge, LA : 80 p.

164. Sabins, D.S.,and F.M. Truesdale. 1974. Dieland
seasonal occurrence of immature fishes ina L.ouisiana
tidal pass. Southeast Assoc. of Game and FishComm.
28:161-171.

165. Shaw, R.F., J.H. Cowan, Jr., and T.L. Tillman.
1985. Distribution and density of Brevoortia patronus
{Gulf menhaden) eggs and larvae in the continental
shelf waters of western Louisiana. Bulletin of Marine
Science 36: 96-103.

166. Shaw, R.F., B.D. Rogers, J.H. Cowan, Jr., and
W.H. Herke. 1988. Ocean-estuary coupling of ich-
thyoplankton and nektoninthe northern Gulf of Mexico
(p). In M.P. Weinstein {editor), Larval Fish and
shellfish Transport through Inlets. American Fisheries
Society Symposium 3.. American Fisheries Society,
Bethesda, Maryland.

167. Simoneaux, L.F. 1979. The distribution of
menhaden, genus Brevoortia, with respect to salinity,
in the upper drainage basin of Barataria Bay, Louisk
ana. Unpub. M.S. thesis, Louis. St. Univ. : 96 pp.

168. Smith, D.A. 1979. Documentation of the use of
a brackishwater estuarine zone as a nursery ground by
penaeid shrimp. M.S. Thesis, Louisiana State Univer-
sity, Baton Rouge, LA: 81 p.

169. Sogard, S.M., D.E. Hoss, and J.J. Govoni. 1987.
Density and depth distribution of larval gulf menhaden,
Brevoortia patronus, Atlantic croaker, Micropogonias
undulatus, and spot, Leiostomus xanthurus, in the
northern Gulf of Mexico. Fishery Bulletin 85:601-609.

170. St. Amant, L.S., K.C. Corkum, and J.G. Broom.
1963. Studies on growth dynamics of the brown
shrimp, Penaeus aztecus, in Louisiana waters. Gulf
Coast Fisheries Institute : 14-26.

171. Steen, Jr., J.P.and J.L. Roche. 1983. The food
of red drum (Sciaenops ocellatus) larvae and early
juveniles taken from Mississippi Sound and the north-
ern Gulf of Mexico, InShabica, S.V., N.B. Cofer, and
E.W. Cake, Jr. (editors). Proceedings of the Northern
Gulf of Mexico Estuaries and Barrier Islands Confer-
ence. 191 p.

172. Sundararaj, B.1., and R.D. Suttkus. 1962. Fecun-
dity of the spotted seatrout, Cynoscion nebulosus
(Cuvier}, from Lake Borgne Area, Louisiana. Trans.
Amer. Fish. Soc. 91: 84-88.

173. Suttkus, R.D. 1956. Early life history of the Gulf
Menhaden, Brevoortia patronus, in Louisiana. Trans.

80




Appendix 4, continued. References.

No. Amer. Wildlife Conf. 21: 390-407.

174. Suftkus, R.D., R.M. Darnell, and J.H. Darnell.
1954. Biological study of Lake Pontchartrain. Zoology
Depantment, Tulane University, Annual Report 1953-
1954, 73 p.

175. Suttkus, R.D., and B.l.Sundararaj. 1961. Fecun-
dity and reproduction in the largescale menhaden,
Brevoortia patronus Good. Tul. Stud. Zool. 8: 177-
182.

176. Swingle, H.A. 1971. Biology of the Alabama
Estuarine Areas - Cooperative Gulf of Mexico Estuar-

ine Inventory. Alabama Marine Resources Bulletin
9:1-123.

177. Tabony, M.L. 1972. A study of the distribution of
oysterlarvae and spatin southeastern Louisiana. M.S,

thesis, Louisiana State University, Baton Rouge, LA :
70 p.

178. Tarbox, K.E. 1874. Seasonal occurrence,
distribution, and relative abundance of juvenile fishes
at Marsh Island, Louisiana. M.S. Thesis, Louisiana
State University, Baton Rouge, Louisiana. 122 p.

179. Tarver, JW. 1972. QOccurrence, distribution and
density of Rangia cuneata in Lakes Pontchartrain and
Maurepas, Louisiana. Louisiana Wild Life and Fisher-
ies Commission Oyster Water Bottoms and Seafood
Division, Technical Bulletin No. 1, 8 p.

180. Tarver, JW,, and R.J. Dugas. 1973. A study of
the clam, Rangia cuneata, in Lake Pontchartrain and
Lake Maurepas, Louisiana. Louisiana Wild Life and
Fisheries Commission Qyster Water Bottoms and
Seafood Division, Technical Bulletin No. 5, 97 p.

181. Tarver,JW., andR.J. Dugas 1973. Experimen-
tal oyster transplanting in Louisia.na. Louisiana Wild

Life and Fisheries Commission Technical Bulletin
Number 7: 10 p.

182. Tarver, JW., and L.B. Savoie. 1976. An
inventory and study of the Lake Pontchartrain - Lake
Maurepas estuarine complex. Phase Il - Biology.
Louisiana Wildlife and Fisheries Commission Techni-
cal Bulletin Number 19: 7-99.

183. Van Sickle, V.R., B.B. Barrett, T.B. Ford, and L.T.
Gulick. 1976. Barataria Basin: salinity changes and
oyster distribution. Louisiana Wildlife and Fisheries
Commission, Technical Bulletin 20: 22 p. -

184. Vecchione, M. 1887. Zooplankton in Calcasieu
River/Lake Complex: Rationale, general methods, and

methods of verification. In L.R. DeRouen and L.H.
Stevenson (editors). Ecosystem Analysis ofthe Calca-
sieu River/Lake Complex (CALECQ), Final Report.
McNeese State University, Lake Charles, LA.

185. Vecchione, M. 1887. Variability inthe distribution
of late- stage oyster larvae in the Caicasieu Estuary.
Contributions in Marine Science 30: 77-90.

186. Vecchione, M. 1988. Zooplankton distribution in
three estuarine bayous with different types of anthro-
pogenic influence. Estuaries 12: 169-179.

187. Vecchione, M., C.M. Lascara, C.L. Stubblefield,
and W.Q. James. 1983. The relationship between
brine-diffuser operation and zooplankton distribution.
(p). /n L.R. DeRouen, R.W.Hann, D.M. Casserly, and
C. Giamona (editors), West Hackberry Strategic Petro-
leum Reserve Site Brine Disposal Monitoring, Year |
Report. Final Report, Biological Oceanography.
McNeese State University, Lake Charles, LA. 9.1-
9.125.

188. Wagner, P.R. 1973. Seasonal biomass, abun-
dance, and distribution of estuarnne dependent fishes
in the Caminada Bay system of Louisiana. Ph.D.
Dissertation, Louisiana State University, Baton Rouge,
LA: 196 p.

189. Wakeman, J.M., and P.R. Ramsey. 1885. A
survey of population characteristics for red drum and

spotied seatrout in Louisiana. Guif Research Reports
8: 1-8.

190. Ward, JW. 1957, The reproduction and eariy
development of the sea catfish, Galeichthysfelis, inthe
Biloxi (Mississippt) Bay. Copeia 1957(4): 295-298.

191. Warlen, S.M. 1988. Age and growth of larval gulf
menhaden, Brevoortia patronus, inthe northern Guit of
Mexico. Fish. Bull. 86(1): 77-90.

192. Warren, J.R. 1981. Population analysis of the
juvenile groundfish onthe traditional shrimping grounds
in Mississippi Sound before and after the opening of
the shrimp season, 1979. Unpubl. M.S. thesis, Louisi-
ana State Univ., Baton Rouge : 121 p.

183. Weaver, JE. 1969. Otter trawl and benthic
studies in an estuary at Marsh Island, Louisiana. M.S,

thesis, Louisiana State University, Baton Rouge, LA :
80 p.

194, Weaver, J.E., andL.F. Holloway. 1874. Commu-
hity structure of fishes and macrocrustaceans in ponds
of a Louisiana tidal marsh influenced by weirs. Publi-
cations of the Institute of Marine Science 18: 57-69.

81




Appendix 4, continued. References.

195. White, C.J. 1975. Effects of the 1873 river flood
waters onbrown shrimp in Louisiana estuaries. Louisi-
ana Wildlife and Fisheries Commission Technical
Bulletin Number 16: 24 p.

196. White, C.J., and C.J. Boudreaux . 1977. Devel-
opment of an areal management concept for gulf
penaeid shrimp. Louisiana Wildlife and Fisheries
Commission Technical Bulletin Number 22: 77 p.

197. White, C.J., and W.S. Perret. 1974, Efforis to
regstablish oyster tonging reefs in Calcasieu Lake,
L ouisiana. Louisiana Wild Life and Fisheries Commis-
sion Technical Bulletin Number 11: 15 p.

198. White, M.L., and M.E. Chittenden, Jr. 1976.
Aspects of the life history of the Atlantic croaker,
Micropogon undulatus. Texas A&M Univ. Sea Grant
Publ. TAMU-SG-76-205. 54 pp.

199. White, M.L., and M.E. Chittenden, Jr. 1977. Age
determination, reproduction, and populationdynamics

of the Atlantic croaker, Micropogon undulatus. Fishery
Bulletin 75: 109-123.

200. Zeringue, F.J., Il. 1980. An ecological characteri-
zation of the LLac des Allemands basin. MS Thesis,
Louisiana State University, Baton Rouge, LA : 100 p.

82




